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Good engineering shows in this Amplifier’s 
wide range of sensitivities, and of im- 
pedances, thorough filtering and plug-in 
connection to the rest of the Speedomax 
instrument. 


Good engineering shows in 
this Converter’s phenome- 
nally low noise level and in 
its long-lived performance. 


Good engineering 
shows in this Slide- 
wire’s non-induc- 
tive winding and in 
absence of any flex- 
ible leads which 
might form induc- 
tive loops. 


Good engineerin 

shows in this bal- 
ancing motor’s 
small size, and in 
its torque ample to 
operate accessor 

control and signal- 
ling fitments. 
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t o 
liminary interview at neares' 


e Your needs and ideas put this electronic 
“tool” to work on an amazing variety of 
jobs. Controlling furnaces and peering into 
atoms; counting bottles and spying on the 
weather; taking the “‘shine’”’ out of rayon 
or putting it on hardware, to name six out 
of thousands of uses. For, in general, if you 
can feed Speedomax a tiny electrical signal, 
representing the condition you wish to 
measure, the instrument will not only put 
“calipers” on it, but will amplify it enormously to direct anything 
that can be directed through electrical or pneumatic means. 

The Speedomax way of handling this job provides particularly 
accurate results and an especially good fit in meeting your indi- 
vidual ideas. For instance, there’s the matter of receiving the signal 
in a way suited to its size—or, more usually, to its smallness. 


We have no less than twenty-three carefully-engineered Speedo- 
max Amplifiers covering a wide range of sensitivity and impedance 
levels. One Amplifier in the series enables the Speedomax to 
respond to a signal of only 10-16 watt—one ten-billionth of a 
microwatt. No other recorder amplifier comes within 3 magnitudes 
of this figure. Such sensitivity means corresponding accuracy in 


detecting the tiny unbalance—called “error”’ by circuit engineers— 
which actuates the rebalance system. 


In terms of power, all 23 Amplifiers deliver the same—5 or 6 
watts. This is from 2 to 4 times the output of other recorder 
amplifiers; permits a more powerful balancing motor. And the 
Amplifier-Motor team provides an especially high torque gradient 
just where it’s needed—centering around the balance point—for 
prompt, positive balancing and easy, effortless operation of a 
“heavy” load of control or signal devices in the motor shaft. 

The Speedomax story for industry is told in Catalog ND46(1); 
for Research, in Tech. Pub. ND46(1). We will send either on re- 
quest; address our nearest office or 4926 Stenton Ave., Phila. 44, Pa. 
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DODSON’S 


texthook 


EVOLUTION 


'D46(7) 


It has been sixteen years since the appearance of the last really new textbook of 
evolution. In the meantime, modern research has moved genetics from the periphery to 
the center of evolutionary thought. It is the purpose of this book to make the recent 
developments, as well as the older knowledge, available to undergraduate students. 


It certainly seems as though Dr. Dodson has fulfilled his purpose in admirable fashion, 
for the text has received the enthusiastic endorsement of many college teachers who 
conduct undergraduate courses in evolution. Here are the colleges which have ordered 
“Dodson” in quantity: 


Ohio State University University of Arizona 
University of Pittsburgh Utah State Agricultural College 
University of Nebraska University of Idaho 

University of Virginia University of Nevada 

Notre Dame University Dominican College 

Callege of St. Thomas Western Illinois State College 
Iowa State Teachers College St. Lawrence University 
Geucher College Bucknell University 

University of North Carolina Alderson-Broaddus College 
Washington and Jefferson College Wabash College 

Nerthern Illinois State Teachers College Central Washington College of Education 
University of Cincinnati Marietta College 

La Salle College Rollins College 

University of Colorado John Carroll University 

Chico State College University of Louisville 

St. Mary ef the Springs Centre College 


Recently, we received a letter from a teacher in a large university, which describes well 
the qualities of this long-needed textbook: “Beautiful organization, and clear, direct 
presentation. In spite of the brevity the neat, precise dissection of each concept allows a 
remarkable approach to completeness of coverage of all fields involved in Evolution.” 


By Epwarp 0. Donson, Assistant Professor of Zoology, University of Notre Dame. 419 pages, 
6” x 9”, with 101 illustrations. $5.00. 


Ww. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 
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SMALL-GROUP STUDY 

IN A NORMALLY LIT ROOM 
The image is cast upon a screen in the 
dark-chamber turret at table height. Each 
\ observer (up to 10) has a separate light- 
\ excluding viewing hood. The pathologist 
here is discussing a slide with the surgeon; 
the unused hoods are easily shuttered off. 


LARGE-GROUP EXHIBITION 
IN THE DARKENED AUDITORIUM 

So intense is the Scopicon light source that 

images up to ten feet across can be pro- 

jected. Through a system of auxiliary lenses 

the operator can follow a biological speci- 


men through a progressive series of ever- ee : 
closer localizations, up to ultimate demon- 
stration under oil-immersed objectives. Ll 


2-10-1000 


Quickly adaptable to viewing on any scale, the mobile 
Scopicon couples convenience with efficiency. Its high- 
pressure mercury arc is the brightest light source ever 
employed for microprojection. The focal spot is only 
Imm square (approx.). Its pinpoint character permits 
flickerless projection of sharply detailed images up to 
ten feet across even under oil-immersed microscope 
objectives. Let us send you the brochure describing this 
remarkable instrument. 


micro-projection § equipment 
SCOPICON, Inc. 215 E. 149 ST. NEW YORK 51 
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Coal Research 


HE increasingly voracious appetite of the organic 
eawndads industry requires that increasing scien- 
tifie attention be devoted to the largest stockpile of 
carbonaceous material available—the huge reserves of 
eoal still buried beneath the soils of America. The 
chemicals available as by-products from the conver- 
sion of coal to coke for the steel industry must neces- 
sarily remain restricted in quantity, since large in- 
ereases in the tonnage of steel production do not ap- 
pear imminent. The mandatory development of other 
processes for the production of chemicals from coal 
has been severely handicapped by a critical lack of 
fundamental information concerning the chemical and 
physical structure of coals and their degradation 
products. 

In 1928, in his address of weleome to the second 
International Conference on Bituminous Coal, the late 
Thomas §8. Baker stated that “in Pittsburgh we should 
have a great research establishment for the study of 
eoal—one which should employ not only the services 
of men who are striving to perfect the processes which 
have already been thought of, but also men who oe- 
eupy themselves with the basic conceptions of physics 
and chemistry, and who see in a lump of erude bitu- 
minous coal an opportunity of finding an answer to 
some of the enigmas of nature.” Pursuing vision with 
initiative, Dr. Baker, then president of the Carnegie 
Institute of Technology, established the Coal Research 
Laboratory with the dual objectives “to do funda- 
mental research in coal and derived products” and 
“to train students in coal technology.” 

In the twenty-two years since it was founded, the 
Coal Research Laboratory has become one of the 
world’s most important centers of coal research. It has 
actively pursued fundamental investigations on the 
mechanism of thermal decomposition of coals and of 
their chemical structure, as elucidated by studies of 
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the primary thermal decomposition products obtained 
at low pressures, of the action of solvents over a wide 
range of temperatures, and of the chemical structures 
of the products resulting from controlled breakdown 
of coals by oxidation, hydrogenation, and halogenation 
reactions, 

As a logical extension of the fruitful studies of 
oxidation, a pilot plant was developed to evaluate 
costs, compile data, and investigate potential uses of 
the organie acids produced directly and readily by 
oxidation of coals. 

Work on coal hydrogenation, which was started in 
1932, has helped to interpret the general mechanism 
of the hydrogenation reaction and to determine the 
yields and the nature of the intermediate products. 
Additional studies on the mechanisms and techniques 
of gasification and combustion reactions and on meth- 
ods of coke evaluation, statistical analyses of pub- 
lished data, and reviews of current literature have 
helped to eliminate serious gaps in our basic knowl- 
edge of coals and their uses. 

The sum total of basic information accumulated in 
this and other laboratories of the world has aceumu- 
lated to the point where the direct production of chem- 
icals from coal will soon be a commercial reality. 
In this respect the most significant development has 
been the recent disclosure that the Carbide and Carbon 
Chemicals Corporation has constructed a pilot plant 
for the hydrogenation of coals to chemicals. The signal 
success of this giant of the chemical industry in pre- 
vious ventures bespeaks excellent chances of financial 
success in this one. Even more important, it presages 
a diminishing reluctance on the part of the rest of the 
chemical industry to support and actively to pursue 
research on coal. It remains axiomatic that the more 
we know about coal, the more we shall do with it. 

CLARENCE H. Rvor 
Coal Research Laboratory, Carnegie Institute 
of Technology 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
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More than 300 old and 


NEW PRODUCTS 


listed in our 
SEPTEMBER 1952 CATALOGUE 


Amino acids 
Peptides 


Hormones 


ANALYTICALLY PURE, PURIFIED AND PRACTICAL GRADES 
Microbiological assay media and racks 


Amino acid derivatives 
Reagent chemicals 
Glandular products 


H.M. CHEMICAL CO., LTD., SANTA MONICA, CALIFORNIA 


NEW CLASSROOM MICROSCOPE 
for 
General Biology 


Sold on 10 days ap- 
proval. Satisfaction 
Guaranteed 
Medel GB, 

Equipped with: 

10x Ocular 

Objectives, 

16mm (10x) m.a. 0.30 
4mm (44x) m.a. 0.66 

Disc Diaphragm 
Plano-concave mirror 
Coarse adjustment 
Full range fine adjust- 

ment 


$118.00 


Less 10% on 5 or 


more. 
Write for 
MODEL GB; catalogue 
INSIST ON THIS FULLY EQUIPPED 


INSTRUMENT 


A trial in your laboratory will convince you of the 
high quality, beautiful design and practical features. 
No obligation to purchase if you are not as enthused 
about this instrument as we are. 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


Al 


CRAPEY 


A new and complete 
line of paper Be 
chromatographic 
equipment 


for use in this new iim 
field of analysis. 4 


Available for 
immediate delivery 
CHROMATOCABS 
STEEL OR GLASS RACKS 
DENSITOMETERS 
ULTRAVIOLET LAMPS 
INDICATOR SPRAYS 
DISC CHAMBERS 
SOLVENT TROUGHS 
MICRO PIPETS 
CLIPS 


Write for Catalog CHROMATOGRAPHY DRYING OVEN 


Nise 
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Electrothermal 
HEATING TAPES 


(Heat where you want it!) 


These consist of one or more fabric bands of resistance wire 
separated or bordered by bands of high temperature resisting glass 
fibre yarn. The width and length of the various tapes are carefully 
determined by the current carrying capacity of the resistance wire. 
The surface loading of standard heating tapes has been arranged as 
approximately 24 area of tape, watts/inch* (0.4 watts/cm*). This 
wattage concentration enables temperatures of 400° centigrade and 
over to be reached inside a glass tube of 2 mm. wall thickness. 
The tape is simply wound around the body to be heated, and is held 
in position by glass laces at both ends. 

All tapes have lead-in wires terminating in a conrector for connec- 
tion to the mains. A control device such as a variable auto-trans- 
former or Powerstat should be employed. Special tapes cam be made 
to specification up to 18 watts /inch.? A number of individual tapes 
should be employed in preference to one of excessive length. 
UNINSULATED. In this construction, the current carrying resist- 
ance wires are in direct contact with the surface to be heated. (Care 
must be taken to prevent overlapping and accidental contact.) 

As it is possible to look through this tape, it will be of the greatest 
value for research work when wound on a transparent surface, but 
heat losses will be more pronounced than with construction No. (2). 
INSULATED ON ONE SIDE. This tape is just as simply applied, - + ee 

with direct contact between the resistance wire and the surface to be Uninsulated 

heated, but heat losses to atmosphere are greatly reduced by the —— cients 
addition of a layer of knitted glass yarn on one side. The tape can ae. 4 % 8 ne 
be wound on to itself but care must be taken as in construction No. 


(1) to wind it directly on the insulating surfaces only. veneer we AA 
INSULATED ON BOTH SIDES. This type is constructed of two wo > Mats 
insulation layers of knitted glass yarn with the current carrying yey Coe ee en | 
bands in the center. This type can be safely wound onte metal thus w srs $s Vea ge 
making it especially suitable for heating steel tubes, valves, nozzles ee me wh 
and other conducting surfaces. Heat losses to atmosphere are mas. Sas Oe 
imi - - ~ 
minimized Insulated 
Length, Width, Watts at 
Cat. No. Design cm mm 230 V. Amps. Each 
65080 Uninsulated 90 25 100 0-8 9.65 
= 125 64 250 1-5 12.25 
150 76 450 2-3 16.65 
ve 180 89 500 2-6 19.25 
65090 Insulated on 90 25 100 0-8 11.40 
one si 
“1 125 250 1-5 14.90 
150 76 450 2-3 20.15 
180 89 500 2-6 22.95 
65100 Insulated on 90 25 100 0-8 14.70 
both sides 
e 125 64 250 1-5 18.75 
150 76 450 2-3 26.45 
~ 180 89 500 2-6 29.40 
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55809 Variable Transformer, Powerstat. For controlling temperature of heating tapes. Transformer 
has an input rating of 115V, 50/60 cycles. Maximum output rating, 7.5 amps. ...... Each $23.00 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street New York 12, N. Y. 
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GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries | 
Mg Inkless Writing Require no Shielding 
: Shipped Ready to Run Prompt Delivery 


the & G Lamp ai | 


provides con- ; 
trolled, cool, 
bright light for : 

every 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified inex nsive instrument for recording electrical 
potentials of the brain. Built-in interference eliminators 

mit use anywhere. Inkless records—no photography or fim. 
development required. Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 
ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 


KLETT 


CUSTOM MADE 


a TOOL FOR THE ANALYSIS 

: OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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Brand New! 


PHIPPS & BIRD 


PIPETTE WASHER 


Hee it is, the new Phipps & Bird Pipette Washer! Notice the 
chamber is constructed entirely of virtually unbreakable chemical- 
resistant plastic. This type of construction eliminates usual hazards 
of overflow. Rack is fabricated of chemical-resistant stainless steel. 


No elaborate connections are necessary for installation. Simply 
connect hose from input on washer to standard laboratory faucet. 
Chamber dimensions 34%” x 18”; dimensions of rack 27” i.d. x 18” 


Cat. No. 71-727 $42.50 


Plastic chamber accessory — 
same dimensions as Washer 
chamber. Used for pipettes dur- 
ing soaking period. $10.00 ea. 


RARE CHEMICALS OF HIGH PURITY 


TO SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 
Detailed, Pertinent, Analytical Data For Every Product 


AMINO ACIDS AND DERIVATIVES 
D & L-Alanine 
B-Aminoisobutyric Acid 
L-Canavanine Sulfate 
L-Carnosine 
DL-Cystathionine 
D & L-Cysteine.HCl 
D & L-Cystine 


L-3,4-Dihydroxyphenyl-alanine (DOPA) 


Djenkolic Acid 
D & L-Ethionine 
Glycylglycine 


Glycyl-DL-serine 

D & L-Homocysteine Thiolactone.HCl 
D & L-Homocystine 
DL-8-Hydroxylysine 
DL-Lanthionine 

D & L-Methionine 

D & L-Phenylalanine 
D & L-Serine 
L-Thiolhistidine 

D & L-Valine 
Phenylpyruvic Acid 


CARBOHYDRATE INTERMEDIATES, ANTI-VITAMINS, CUSTOM SYNTHESES 
Our Fall Price List is available on request. It contains 
a table of the properties of thirty nine amino acids. 


CALIFORNIA FOUNDATION 
FOR BIOCHEMICAL RESEARCH 
3408 Fowler Street, Los Angeles 63, Calif. 

A NON-PROFIT CORPORATION 
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HANDS DOWN 


...With the World’s- | 
Finest Laboratory Microscope 


Your hand is completely at rest on the table for 
relaxed operation of fine adjustment, mechanical 
stage and substage condenser controls, and 
illuminator switch. They’re all within effortless reach! 
You remain fatigue-free, for more thorough 
examinations. And you'll appreciate the smooth, 
frictionless Dynoptic focusing motion. Start 
enjoying the many exclusive advantages of 

the world’s finest laboratory microscope. 


BAUSCH & LOMB 


LABORATORY 
MICROSCOPES 


See for yourself how Bausch & Lomb Dynoptic Microscopes 
out-perform any laboratory microscope ever made. Bausch 
& Lomb Optical Co., 64232 St. Paul St., Rochester 2, N. Y. 


\e/ Wule for FREE DEMONSTRATION and LITERATURE. 
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Electron Microscopy of Ultrathin Frozen 


Sections of Pollen Grains 


H. Fernandez-Moran and A. Orville Dahl’ 


Institute for Cell Research, Karolinska Institutet, Stockholm, and 
Department of Botany, University of Minnesota, Minneapolis 


ELIABLE ANALYSIS of the ultrastructure 
of cells and tissues by means of the high re- 
solving power (ideally of about 10 A [7]) 
of the electron microscope can only be car- 
ried out on extremely thin preparations—i.e., below 
0.2 u in thickness. Most previous investigations of sec- 
tions of plant cells with the electron microscope (2-7) 
were performed on material embedded in celloidin- 
paraffin, in paraffin-wax, or in methacrylate plastic, 
and then usually sectioned thinly according to the tech- 
niques developed by Pease and Baker (8) or by New- 
man, Borysko, and Swerdlow (9). Embedding of such 
cells involves the usual dehydration and infiltration 
with organic solvents, followed by impregnation with 
the aforementioned embedding media—procedures that 
ean obscure fine detail in the sections. The removal of 
the embedding media from the thin sections can also 
introduce change or distortion (10). 

One of us (Fernandez-Moran, 11-13) has developed 
a method for obtaining ultrathin frozen sections of 
unembedded, fixed material without preliminary treat- 
ment. In a number of eases where comparison with 
collodion-paraffin— and methacrylate-embedded sec- 
tions was possible, especially in the study of nerve 
fiber ultrastructure and of bacteria sections (14), the 
frozen sections have proved either equal or superior 
to the embedded material in revealing delicate struc- 
tural details. Parallel studies with phase contrast 
microscopy ean also be readi!y made with the frozen 
sections. 

The present communication summarizes the applica- 
tion of this freezing, sectioning technique to a pre- 
liminary study of the mature pollen grain wall. 

Pollen of Tradescantia paludosa E. Anders. & R. E. 
Woodson (University of Minnesota, Clonal Line 6-50) 
was utilized. The mature pollen grains from recently 
dehisced anthers were fixed in freshly prepared Nava- 
shin-Karpechenko*? and Champy (15) fluids for 12-24 
hours. The fixation vials were evacuated for 2-5 min- 
utes after the introduction of the pollen material and 
were maintained at refrigerator temperatures. The 
fixed pollen grains were washed in distilled water and 
were then collected, by centrifugation or filtration, 


1Grateful acknowledgment is made to T. O. Caspersson, 
Director of the Institute for Cell Research, and to Arne 
Engstriém for research facilities. 


2Ten ml 1% chromic acid, 4 ml 16% formaldehyde, 1 ml 
propionic acid. 
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on small disks of filter paper. The disk with the wet 
sediment of pollen grains was frozen on the special 
stage of the freezing microtome assembly (12) at- 
tached to the specimen holder of a Spencer rotary 
microtome, Model No. 820, equipped with an electric 
motor drive to deliver 50-100 rpm. The well-frozen, 
fixed pollen was then advanced until it eame in con- 
tact with the knife edge, and several sections, 1 » in 
thickness, were cut and floated off on the surface of 
the water reservoir attached to the knife. Both or- 
dinary (Schick) razor blades fitted in a special knife 
holder and the excellent glass knives described by 
Latta and Hartman (16), but prepared by thermal 
cracking, were used. 

Sections thin enough for electron microscopy (0.1- 
0.2) were then obtained by disengaging the mechan- 
ical advancing system of the microtome, thus permit- 
ting the continuous thermal expansion of the stage to 
advance the specimen toward the knife edge by frac- 
tions of a micron with each eutting stroke. The see- 
tions of the pollen grain spread out immediately upon 
hitting the water surface, forming a practically in- 
visible thin film. The sections were picked up directly 
by lowering collodion-covered electron microscope 
grids parallel to the water surface until they touched 
the sections, which immediately adhered to them. The 
sections can also be picked up on glass cover slips 
coated with a thin collodion film, which can be peeled 
off afterward for electron microscopy. The latter 
method is more convenient for examination of the sec- 
tions with the phase contrast microscope (Zeiss). The 
sections may be either frozen-dried by placing the 
grids on a brass block cooled to — 50° Celsius or air- 
dried. The block was transferred to a vacuum evapo- 
ration chamber, placed on insulating glass plates, and 
a vacuum drawn. The sections may then be shadowed 
with platinum/palladium and reinforced with a ver- 
tically deposited aluminum film. 

Knife-tilt, meniseus level of the collecting reservoir, 
consistency of the specimen, variable mechanieal fac- 
tors in the microtome, and motor drive are all critical 
factors. The method is actually simple and gives de- 
pendable results in routine practice. An RCA type 
EMU electron microscope with a saturated emission 
type electron gun (accelerating potential, 50 kv), and 
equipped with RCA telescopic image viewing device 
and a compensated objective, was used throughout 
this study. 
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Fie. 1. Tradescantia: Wall and contiguous protoplast of mature pollen grain. Frozen section of unembedded, fixed 
(Navashin-Karpechenko) material; thickness, ca. RCA EMU electron microscope. 50 kv. 


0.2 w. Electron micrograph: 
x 16,000. 


Fic. 3. Summary of structural relationship of components of mature pollen grain of Tradescantia: tectum (T), col- 


umellae (C), ektexine (2K), endexine (HN), exine (£), intine (7), and cytoplasm (CY). A, Phase contrast (Zeiss) pic- 
ture. 1 pw, frozen section of unembedded, fixed material. x 1800. 


There are conflicting reports in the literature con- 
cerning the relative merits of various fixatives for 


electron microscopy (cf. 4, 17-20). In the limited 
study reported here, both fixatives were similar in 
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preserving details of the pollen grain wall. Champy 
fixation, however, demonstrated a much finer texture in 
the cytoplasm than did Navashin-Karpechenko fixa- 
tion, although some variation in texture was evident 
within the protoplast. 

Most pollen grains possess a complex wall which, 
on the basis of visual light microscopy, has been 
divided into an outer layer or zone, the exine, which 
itself may be further subdivided; and an inner layer, 
the intine. The most illuminating recent studies of see- 
tioned exine are those of Christensen (21) and Iversen 
and Troels-Smith (22), which are based upon visual 
light microscopy of thin (1) sections of acetolyzed 
pollen grains. The present findings are in harmony 
with these reports. The exine and intine of the Trades- 
cantia pollen grains are vividly differentiated by elee- 
tron microscopy (Fig. 1). The exine is a highly resis- 
tant layer, heavily charged with a variety of largely 
unknown compounds that apparently render the exine 
very opaque to electrons. Thus in Figs. 1-3 the exine 
appears dark in contrast to the light intine. As viewed 
in transverse section, the only exine components re- 
solved by electron microscopy are the discrete columel- 
lae, the smallest of which observed are about 0.12 » in 
diameter. Their mean diameter is ca. 0.24. Usually 
adjacent columellae are coalescent at their more or 
less enlarged tips, giving rise to groups of variable 
lateral extent (Fig. 2). In transverse section the effect 
is that of a canopy, or tectum, supported by the col- 
umellae. In the ease of Tradescantia this tectum ex- 
hibits an irregular discontinuity (Figs. 1, 2), which 
accounts for the areolate or rugulate character of the 
exine as observed in surface view with visual light 
microscopy. The total radial extent (i.e., thickness) 
of the entire exine layer averages 1.43. This layer 
is subdivisible into a centripetal layer ca. 0.62 » in 
thickness, the endexine, from which the columellae 
extend centrifugally. The discrete columellae have a 
radial extent (i.e., length) of ca. 0.40 and the tee- 
tum is ca. 0.41 » in thickness. Columellae and tectum 
together represent the ektexine (Fig. 3). 

The intine, a layer ca. 0.79 u in thickness, is readily 
penetrated by electrons. It lacks the highly resistant 
properties characteristic of exine. A relationship of 
fundamental importance is that existing between the 
wall of the pollen grain and the protoplast. In terms 
of physical intimacy this may be expressed as the rela- 
tionship between intine and cytoplasm. Inspection of 
the original electron micrographs suggests that the 
intine of the Tradescantia pollen grain is a structure 
which is penetrated by irregular, rather sinuous 
strands that appear to be intimately associated with 
peripheral cytoplasm (note arrow in Fig. 1). In some 
preparations, the intine has the appearance of a com- 


plex system of channels permeating a relatively 
smooth matrix. The most massive of the strands noted 
have a diameter of about 0.2 u. 

The above interpretation of intine structure is being 
followed ontogenetically. In totally different examples, 
such as the growing wall of the alga Valonia, it has 
been suggested that there is no sharp differentiation 
between protoplast and wall, and that a protoplasmic 
component must permeate the latter (23). Preston and 
Wardrop (24) have suggested the possibility that in 
cambial cells there is a ramifying relationship between 
cytoplasm and the growing wall. An intimate eonneec- 
tion between protoplasm and the developing layers of 
plant cell walls has also been postulated by Miihle- 
thaler (25). 

The technique described above demonstrates in the 
pollen grain of Tradescantia the columellate, tectate 
type of exine which has been clearly illustrated with 
visual light microseopy in a number of dicotyledonous 
species (21). The columellae grade down in diameter 
to ca. 0.1 4, with a minimum intercollumellar distance 
of ca. 0.06 . In the ease of the intine, the possibility 
of an intimate, interpenetrating association with eyto- 
plasm is suggested. 


References 

1. DrumMonp, D. G. J. Roy. Microscop. Soc., Ser. III, 70, 1 
(1950). 

2. VON ARDENNE, M. Z. wise. Mikroskop., 56, 8 (1939). 

3. Evvers, I. Arkiv Botan., 30 B, 1 (1941). 

4. BreTscuneiper, L. H. Proc. Koninkl. Nederland. Akad, 
Wetenschap., 53, 1476 (1950). 

5. Baker, R. F., and Pease, D. C. Nature, 163, 282 (1949). 

6. Rozsa, G., and Wyckorr, R. W. G. Biochim. et Biophye. 
Acta, 6, 334 (1950). 

7. Separ, A. W., and Witson, D. F. Biol. Bull., 100, 107 
(1951). 

8. Pease, D. C., and Baker, R. F. Proc. Soc. Exptl. Biol. 
Med., 67, 470 (1948). 

9. NewMan, S. B., Borysko, E., and Swerpiow, M. Science, 
110, 66 (1949). 

10, HILvier, J., and Gerrner, M. E. Ibid., 112, 520 (1950). 

11, FernAnpez-MorAn, H. Egptl. Cell Research, 1, 148 (1950). 

12. ————. Ibid., 309. 

13. - ~. Ibid., 2, 282 (1952). 

14. ~. Arkiv Pysik, 4, 471 (1952). 

15. Romeis, B. Mikroskopische Technik. Miinchen: Leibniz 
(1948). 

16. Latta, H., and HARTMANN, J. F. Proc. Soc. Eaptl. Biol, 
Med., 74, 436 (1950). 

17. Porter, K. R., CLaupe, A., and E. F. J. Baeptl. 
Med., 81, 233 (1945). 

18. CLaupe, A., and Fuiiam, E. F. Jbid., 51. 

19. Wyckorr, R. W. G. Electron Microscopy. New York : In- 
terscience (1949). 

20. Rozsa, G., SzENT-Gyorcy1, A., and Wyckorr, R. W. G. 
Eoptl. Cell Research, 1, 194 (1950). 

21, CHRISTENSEN, B. B. Medd. Dansk Geol. Foren., 11, 441 

1949). 

Iversen, J., and Troets-Smita, J. Danmarks Geol. Un- 
dersogelae, Ser. IV, 3, 1 (1950). 

23. Wiison, K. Ann. Botany, 15, 279 (1951). 

24. Preston, R. D., and Warpropr, A. B. Biochim. et Biophys. 
Acta, 3, 549 (1949). 

25. K. Ibid., 5, 1 (1950). 


October 31, 1952 


| 
| 
| 
4 


ITH THE DEATH of George Walter 


of its most respected and distinguished 


George Walter McCoy: 1876—1952 


Charles Armstrong 
National Institutes of Health, Bethesda, Maryland 


officers. Born in the Cumberland Valley, Pennsyl- them from their problems. 


vania, in 1876, Dr. McCoy received his medical degree 
from the University of Pennsylvania in 1898, and 
; entered the U. 8. Public Health and Marine Hospital 
4 Service in 1900. His early investigations dealt with 
plague, leprosy, and the natural diseases of rodents. 


Among the latter he recognized a plaguelike disease R. D. Lillie. 


from which he isolated and cultivated, with C. W. 
Chapin, the causative organism of tularemia. 
Dr. MeCoy’s work in these fields was widely recog- 
nized and led to his appointment as director of the 
Hygienie Laboratory (which later became known as 
the National Institutes of Health), a position he held 
for 23 years. Under his leadership the laboratory grew 
in scientifie prestige and expanded from the single 
F “red brick building” to four excellent buildings, 
‘4 wherein the enlarged staff found improved facilities, 
at 25th and E Streets, Washington, D. C. The insti- 
tute was later transferred to Bethesda, Maryland. 
; After becoming director Dr. McCoy, in addition to 
, his administrative duties, found time to continue re- 


search and field studies on such problems as leprosy, _ priety. 


468 


dengue fever, influenza, psittacosis, post-vaecination 
tetanus, antirabies vaccination paralysis, amebie dys- 
entery, biologics control, ete. He was a strong advo- 
cate of a combined field and laboratory approach to 
disease problems, and his contributions to both epi- 
demiology and laboratory knowledge were substantial. 
His publications were models of directness, concise- 
ness, and clarity. 

His scientific opinions and advice were much sought ; 
yet perhaps his greatest contribution to science came 
4 from his unique method of handling students and 
young scientists. In order to appreciate his methods 
and to judge the full impact of his influence, one must 
understand the character and personality of the man. 

In scientific matters Dr. MeCoy was an austere 
critic, yet always kind, fair, self-effacing, and loyal. 
As director of the laboratory he considered himself 
to be the servant rather than the master of the bench 
workers. In the atmosphere of his laboratories it was 
easy for the investigator to become absorbed in his 
problems; and when he was once interested, he was 
allowed free rein to follow his own ideas, leads, or 
hunches, without restraint or questioning. The director 
never pressed an investigator for early publication; of the world. 


For his contributions to publie health George W. 
McCoy was awarded the Sedgwick Gold Medal by 
the American Public Health Association in 1931. He 
served on the National Board of Medical Examiners, 
1921-40; the Basic Science Board for the District of 
Columbia; the Council on Pharmacy and Chemistry of 
the American Medical Association; the Committee on 
Biologic Products of the U. S. Pharmacopeia; and on 
the Committee of Virus Research and Epidemiology 
of the National Foundation for Infantile Paralysis. 
He was a member of the Society of the Sigma Xi and 
many professional societies and associations. 

George W. McCoy was a great man, an able in- 
vestigator, a foresighted administrator, an inspiring 
teacher, and an unimpeachable government official, 
who by his versatility contributed much to the health 


in fact, he was more likely to advise “more study 
MeCoy on April 2, 1952, the United before going on record.” Yet he considered the in- 
Health Service lost one  vestigators’ time as almost sacred and was resentful 
whenever administrative or other matters distracted 


Among the small, devoted group of scientists privi- 
leged to enjoy his stimulating influence were Joseph 
Goldberger, Edward Francis, James P. Leake, R. R. 
Parker, Charles Armstrong, R. R. Spencer, Ida Bengt- 
son, Alice Evans, R. E. Dyer, Kenneth Maxcy, and 


Perhaps the personal quality that best characterized 
Dr. MeCoy was his downright honesty. He was ever 
ready to acknowledge when he did not know, or to 
admit an error, or to change his opinion in the face 
of evidence; but otherwise he could not be coaxed or 
cajoled to do so. It was quite natural for him in a 
research institution to place research above all else— 
he cared little for a fine “mill,” but he cared every- 
thing for the “grist.” He would readily approve ex- 
penditures for research nécessities, but he would per- 
mit no luxuries such as rugs, fine desks, faney fur- 
niture, or paintings in his own or other offices. Some 
smiled at these “peculiarities,” but they were a nat- 
ural and necessary result of his stern sense of pro- 


Dr. MeCoy was appointed professor of preventive 
medicine and public health in the School of Medicine, 
Louisiana State University, in 1938 and served until 
1945. He filled the position with distinction through 
mastery of the subject field, ability to go directly to 
the heart of a problem, and a manner of expression 
that was simple, concise, and direct. 
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News and Notes 


Royal Society of Canada, Section III 


Secrion III, Chemical, Mathematical and Physical 
Sciences, of the Royal Society of Canada, held its an- 
nual meeting at Laval University, Quebee, on June 
2-4. G. Herzberg gave the presidential address on 
“Forbidden Transitions in Diatomie Molecules.” This 
was one of three papers in a symposium on forbidden 
transitions. The others were “Forbidden Transitions in 
Atoms,” by A. G. Shenstone, and “Forbidden Transi- 
tions in Nuelei,” by L. G. Elliott. About 100 papers 
were presented before the subsections—Chemistry, 
Mathematics, Astrophysics and Spectroscopy, Nuclear 
Physics, Meteorology, and Other Branches of Physics. 

Chemistry. The program of the chemistry subsection 
consisted of a series of papers in organic chemistry 
(P. E. Gagnon et al.) and several in physical chem- 
istry. The photolysis of azomethane has been investi- 
gated over the temperature range 25°-190° C (M. H. 
Jones and E. W. R. Steacie). Experiments on the pho- 
tolysis of deuterated methylamines have shown that 
both the C—H and N—H bonds are ruptured (J. 8. 
Watson and B. deB. Darwent). Various forms of deu- 
terated pentanone-3 have been synthesized (L. C. 
Leitch and A. T. Morse), and the assignments of cer- 
tain infrared absorption bands between 1350 and 1475 
em- to the bending vibrations of the C—H bonds of 
methyl and methylene groups located at specific posi- 
tions in the molecule have been confirmed in forms of 
deuterated pentanone-3 (B. Nolin). 

Mathematics. Three papers were read in algebra and 
number theory, eight in analysis, and two in geometry. 
The significance of the work presented and the gen- 
eral interest and enthusiasm made this meeting the 
most outstanding of any yet held by the mathematics 
subsection. It was generally agreed that the upsurge 
of activity on the part of Canadian mathematicians 
is due to the stimulus of the biennial seminars of the 
Canadian Mathematical Congress and especially to the 
influence of the Summer Research Institute. 

Astrophysics and Spectroscopy. The astronomical 
papers included the determination of the masses of 
eclipsing binaries, the study of interstellar matter, the 
investigation of the line profiles of Be-type stars, and 
the development of new techniques for the determina- 
tion of time. The orbital elments of the exceptionally 
massive eclipsing system, H.D. 228854, have been de- 
duced (J. A. Pearce). These stars are of spectral class 
O 7 with temperatures of 33,000° K. The orbital in- 
clination is nearly 90°, and the relative orbital veloci- 
ties are exceptionally large, 710 km/see. The com- 
bined mass is 70 times the sun. A new catalogue of 
1346 variable stars in globular clusters has been pre- 
pared (Helen 8S. Hogg). Investigation of the absorp- 
tion lines of the eclipsing stars Zeta Aurigae when 
light of the hot star traverses the atmosphere of the 
larger and cooler companion has provided evidence of 
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major prominence activity of irregular character (A. 
McKellar and R. M. Petrie). The intensities of inter- 
stellar sodium and ealcium lines for 142 early type 
stars have been used to derive a relation between dis- 
tance and intensity (C. 8. Beals). 

Relatively high dispersion spectra of the aurora 
have been obtained in the region 3300-8900 A (W. 
Petrie). The near-ultraviolet emission bands of the 
N,* molecule support the value 9.75 ev for the disso- 
ciation energy (A. E. Douglas). The rates of change 
of polarizability with respect to internuclear distance 
have been found from the ratio of the intensities of 
Raman and Rayleigh scattering in gases J. Stans- 
bury, H. L. Welsh, and M. F. Crawford). Experimen- 
tal and theoretical results on the splitting of nuclear 
magnetic resonance absorption lines in single erystals 
by the interaction of the nuclear electric quadruple 
moment with the electric field gradient within the erys- 
tal were reported (G. M. Volkoff). 

Nuclear Physics. A varied program of nuclear phys- 
ies papers on heavy cosmic primaries in photographie 
emulsions, photonuclear reactions, neutron physies, 
radioactive nuclides, and mass spectrometry was pre- 
sented. 

Several papers on neutron physies from the Chalk 
River Laboratory will be briefly reviewed. Work on 
the resonant seattering of slew neutrons by Sm, Gd, 
Eu, Dy, and Cd was reported. The scattering and total 
cross sections of Cd in the resonance region accurately 
obey the Breit-Wigner one-level formulas. The total 
cross section at resonance is 7900 barns (B. N. Brock- 
house). The neutron capture y-ray spectra from the 
even-charge nuclei Ti, Cr, Fe, Ni, and Zn, and from 
the odd-charge nuclei Se, Mn, Co, and Cu, were shown 
and discussed in terms of nuclear shell theory (B. B. 
Kinsey and G. A. Bartholomew). The angular distri- 
butions of prompt fission neutrons with respect to the 
direction of motion of the light and heavy fragments 
from the thermal neutron fission of U2%*, U2%5, and 
Pu**® show that the neutron emission probability is 
30% greater for the light fragment (J. 8S. Fraser and 
J.C. D. Milton). The neutron eapture cross section for 
Co®® (n, y) Co®™ (10.7 min) was reported as 19 barns 
(N. Moss and L. Yaffe). The nuclide Ra?*’, produced 
by the Ra?2¢ (n, y) Ra®*’ reaction with a cross section 
of 22 barns, is a B-emitter with a half-life of 41.2 min, 
a maximum energy of 1.30 mev, and y-rays of ap- 
proximately 291 and 497 kev (J. P. Butler and J. 8. 
Adam. A curious time behavior of positrons annihi- 
lated in liquids and solids was reported. In metals and 
several other materials, positrons are annihilated with 
a single mean lifetime of about 2 x 10-*° see. In other 
materials (e.g., water, ice) two distinct lifetimes were 
observed—about 3 x see and 2x 10-° see (R. E. 
Bell and R. L. Graham). 

Papers on the radioactive properties of neutron- 
deficient nuclides, Cd*, Ag’, 
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and Xe**!, produced by proton bombardment in the 
McGill University cyclotron, were read (J. S. Foster, 
F. A. Johnson, and D. E. Tilley). The x-rays from 
the 70 mev synchrotron at Queen’s University have 
been used to study depth-dose relations in a Plexiglas 
phantom, the absorption of 17.5 mev x-rays in various 
absorbers with the aid of Cu®* (y, n) Cu®* as detector, 
and the production and cross sections of photonuclear 
reactions such as the (y, n) reactions in C!*, Cu®, 
and Mo’, and the reactions (y, 3a), and 
OF (y, 4a) (J. A. Gray et al.). The 25 mev betatron 
at the University of Saskatchewan can be held con- 
stant to 5 kev at a preselected energy. Photoactiva- 
tion curves have been obtained that show a fine strue- 
ture attributed to absorption by individual levels in 
the reacting nucleus. The ratios of the cross sections 
for the (y, n) reactions leading to the ground and 
isomeric states in Br8° and Mo*! have been measured 
and related to the spins of the reacting particles (L. 
Katz, R. N. H. Haslam, et al.). Excellent agreement 
with experimental results on the capture of electrons 
by protons in hydrogen is obtained if both the ion- 
nucleus interaction and the electron-ion interaction are 
included as perturbations in a calculation using the 
Born approximation (J. D. Jackson and H. Schiff). 

Other Branches of Physics. Papers in meteorology 
ineluded a discussion of the conditions for the pro- 
duction of low-temperature fog (W. L. Godson), a 
correlation between snow crystal types and the tem- 
perature at the height of formation (L. W. Gold and 
B. A. Power), and evaluation of fluctuating radar 
weather echoes (J. S. Marshall and W. Hitschfeld). 
A method for measuring subsurface velocities in the 
Gulf Stream was described (E. E. Watson). A flow- 
meter, utilizing the cooling of a thermistor element, 
has been found suitable for measurement of small 
velocities in liquids (A. D. Misener). 

Several papers were presented on the properties 
of dielectrics, theory of diffraction, sound sources, vi- 
bration of plates, infrared detection, and an absolute 
measurement of the ohm. The failure of the Clausius- 
Mosotti equation for certain artificial dielectrics was 
explained in terms of the random distribution and 
shape of the metallic particles (H. E. J. Neugebauer). 
Diserepancies between diffraction theories and meas- 
urements close to a circular aperture under the in- 
fluence of a plane acoustic wave have been traced to 
rapid oscillations in field intensity within the aper- 
ture (G. Bekefi). An improved method of calculating 
the diffraction of electromagnetic waves by small aper- 
tures and scattering by small conducting bodies was 
reported (A. F. Stevenson). Calculations and obser- 
vations have been made on the vibration patterns 
of thick barium titanate disks (R. R. Aggarwal and 
E. A. G. Shaw). The usefulness of physical theory in 
solving engineering problems was well demonstrated 
in a study of chopper-type sound sources for fog- 
horns and air-raid sirens (G. L. Thiessen). 

Three papers on low temperature and solid state 
physies were read (D. K. C. MacDonald). With suit- 
able modification of a Collins helium liquefier, contin- 
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uous measurements of electrical resistances of metals 
over a wide range of temperature have been made. The 
variation of characteristic temperature has been ex- 
amined and carefully compared with the correspond- 
ing calorimetric data. The problems of anharmonicity 
in lattice vibrations and of melting are of particular 
interest, together with the adequacy or otherwise of 
the Debye model. The anomalous minimum of elec- 
trical resistance found at about 10° K in copper has 
been systematically investigated with specimens con- 
taining controlled small percentages of Sn, Ag, Ni, 
Pb, Bi, and C. Seattering cross sections can be deduced 
from the residual resistances. 


B. W. Sarcent 
Queen’s University, Kingston, Ontario 


Scientists in the News 


E. F. W. Alexanderson, chief engineer of Radio 
Corporation of America (1920-24), has rejoined the 
company in the capacity of consultant. He recently 
retired from General Electric Company following a 
long period of service. 


Leslie R. Angus has been appointed director of 
psychiatric services and director of the Child Research 
Clinie at The Woods Schools, Langhorne, Pa. 


Robert V. Bartz, of MIT, has been appointed execu- 
tive director of the Industrial Associates of the 
California Institute of Technology. The Caltech In- 
dustrial Associates, initiated slightly over two years 
ago, now include 23 member-companies representing 
oil, aireraft, steel, chemical, and other industries. 
Each member-company supports the over-all research 
program of the institute and in return is kept in- 
formed on key developments and trends in areas of 
existing or potential importance to its business. 


Nathan Beckenstein, director of Syracuse Psycho- 
pathie Hospital for the past two years, has just been 
transferred to Brooklyn State Hospital as director, 
succeeding the late Clarence H. Bellinger. Appointed 
to replace Dr. Beckenstein as director of Syracuse 
Psychopathic Hospital is Richard F. Binzley, associate 
director of Pilgrim State Hospital. Dr. Beckenstein 
joined the Brooklyn State Hospital staff in 1929, 
following his internship at Binghamton State Hos- 
pital and Jewish Hospital in Brooklyn. He was ap- 
pvinted acting medical inspector for the Department 
of Mental Hygiene in 1947 and in 1950 he became di- 
rector at Syracuse Psychopathic Hospital, serving also 
as assistant commissioner in the department until 
early this year. 


Robert S. Casey, director of research of the W. A. 
Shaeffer Pen Company, has been elected chairman of 
the American Chemical Society’s Division of Chemical 
Literature for 1953. He succeeds Julian F. Smith, 
head of the Scientific Information Division, Office of 
Naval Research, Washington, D. C. Byron A. Soule, 
of the University of Michigan, was chosen chairman- 
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elect; Lorna F. Lederman, of the Monsanto Chemical 
Company, Dayton, was named secretary; and Mad- 
eline M. Berry, of MIT, was elected treasurer. 


Philip Chasin, of New York, has been named execu- 
tive director of the American Technion Society. 
At the same time it was announced that the society 
would start an international drive for $20,000,000 
for the rebuilding of the Israel Institute of Tech- 
nology in Haifa, to provide a minimum of 600 engi- 
neers, architects, and technicians for Israel’s program 
of industrialization and agricultural expansion. 


John Cockcroft, director of the Atomic Energy Re- 
search Establishment at Harwell, England, recently 
delivered two special physies lectures at the Cali- 
fornia Institute of Technology. He spoke on “Re- 
search at Harwell” and “Harwell Ideas on Nuclear 
Power.” 


C. Henry Kempe, assistant professor of pediatrics 
in the University of California School of Medicine, 
San Francisco, has been granted a leave during De- 
cember and January to accept an invitation by the 
government of India and the World Health Organi- 
zation. He will conduct studies on serum treatment of 
smallpox in connection with research being carried 
on in the School of Medicine at the King Institute. 


H. D. Kerman has returned to his post as associate 
professor of radiology at the University of Louisville 
School of Medicine after a two-year leave of absence 
as radiologist with the Oak Ridge (Tenn.) Hospital 
and the Medical Division of the Oak Ridge Institute 
of Nuclear Studies. 


Z. I. Kertesz, professor of chemistry, New York 
State Agricultural Experiment Station, Cornell Uni- 
versity, Geneva, has been granted a leave of absence 
to accept a one-year appointment as director of food 
research for the United Nations’ Food and Agricul- 
tural Organization Technical Assistance Program in 
Ceylon. Dr. Kertesz will coordinate the work of a team 
of FAO food experts and advise the Ceylon Food Re- 
search and Nutrition Council on the establishment of 
a Food Research Institute. 


Anton Lang has joined the faculty of the University 
of California at Los Angeles as assistant professor of 
botany. He was formerly connected with the Kaiser 
Wilhelm Institute of Biology in Berlin and later with 
the Max Planck Institute in Tiibingen. He came to 
the U. S. in 1949 and for the past two years has been 
a senior research fellow at California Institute of 
Technology. 


Rachmiel Levine has been appointed to the newly 
established position of chairman of the Department 
of Medicine and director of the Educational Program 
at Michael Reese Hospital, Chicago. The hospital has 
taken this step in the further development of an inte- 
grated training program for internes and residents. 
Dr. Levine, who has been associated with Michael 
Reese Hospital since his graduation from McGill Uni- 
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versity in 1935, is at present the director of the De- 
partment of Metabolic and Endocrine Research at the 
hospital’s Medical Research Institute, and also a pro- 
fessorial lecturer in physiology at the University of 
Chicago. 


George H. Mangun has been appointed research 
director of the Warner Therapeutic Institute and 
Chileott Research Division of Warner-Hudnut, Ine. 
For the past five years he has been head of the De- 
partment of Clinical Chemistry of the Henry Ford 
Hospital, Detroit, and professorial lecturer at Wayne 
University Graduate School. 


The first David Sarnoff Fellowship established at 
the New York University College of Engineering by 
the Radio Corporation of America in honor of David 
Sarnoff, RCA board chairman, has been awarded 
Oscar Oliver, Jr. Mr. Oliver was selected from a 
class of 256 graduating engineers to receive the fellow- 
ship, which provides an annual grant of $2700 for 
predoctoral study. The award was established this year 
as part of a program to assist in the education of 
scientific personnel for leadership in the growing elec- 
tronics industry. 


Maurice L. Peterson, associate professor of agron- 
omy, University of California College of Agriculture, 
has been named chairman of the Department of 
Agronomy, succeeding Fred N. Briggs, who was re- 
cently appointed dean of the College of Agriculture 
for the Davis campus. Dr. Peterson joined the staff 
of the university in 1948. 


A team of Swedish oceanographers headed by Hans 
Pettersson and W. Weibull will continue their research 
on the sediments of the oceans. Their new expedi- 
tionary work will take them into the Mediterranean on 
board the French vessel Elie Monnier, placed at their 
disposal by the French Navy. The scientists will use 
the depth-charge echo-sounding methods developed by 
Dr. Weibull in determining the depth of the sediments 
resting on the igneous rock. 


George H. Plumb, assistant entomologist at the 
Connecticut Agricultural Experiment Station, has re- 
signed to accept the post of chief of the newly organ- 
ized Division of Forest Insect and Disease Control of 
the Virginia Forest Service. His headquarters will be 
in Charlottesville. Dr. Plumb was with the Connecticut 
station 21 years. 


William J. Simon, professor of dentistry at the 
University of Minnesota, has been named dean of the 
college of dentistry at the State University of Iowa. 
Dr. Simon, who has been on the staff of the Minne- 
sota School of Dentistry since 1936, will take over his 
new duties at Iowa City on Jan. 1. 


Charles E. Sloan, engineer of bridges for the Balti- 
more and Ohio Railroad since 1940, has been ap- 
pointed engineer of bridges and buildings, sueceeding 
Leland P. Kimball, engineer of buildings, who has 
retired. Other promotions in the B & O Engineering 
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Department include Otis G. Wilbur and Abram Clark, 
appointed assistant engineers of bridges and build- 
ings, and Gurney H. Dayett, Sr., appointed assistant 
to Mr. Sloan. 


J. McLean Thompson has retired from the chair 
of botany in the University of Liverpool and has 
been succeeded by N. A. Burgess, of the University 
of Sydney. Professor Thompson went into botany in 
the heyday of comparative morphology and, since his 
appointment to the chair of botany at Liverpool in 
1921, has continued morphological work with tropical 
and subtropical plants, devoting his attention more 
recently to the complex and enigmatic phenomenon of 
eauliflory. In these studies he has shown the extra- 
ordinary morphogenetic potentiality and diversity of 
the bud-forming regions of the trunks of various 
woody species. 


Joseph F. van Ackeren has been appointed chief 
medical officer of the Coast Guard, succeeding Paul 
M. Stewart, who has reached the age of mandatory 
retirement. Dr. van Ackeren has been medical officer 
in charge of the U. S. Public Health Service Hospital, 
Seattle, since 1944. 


Channing P. Van Camp, of the Pacific Region, 
USGS, has been designated assistant to the chief 
topographic engineer in Washington, D. C. Mr. Van 
Camp joined the Geological Survey in 1934, beeom- 
ing assistant Pacifie Region engineer in 1947. 


U. S. von Euler, head of the Physiology Depart- 
ment at Karolinska Institutet, Stockholm, has been 
visiting the Army Medical Service Graduate School, 
Walter Reed Army Medical Center, Washington, 
D. C., where he consulted with the staff on problems 
of shock and cireulatory hemostasis. 


W. Barry Wood, Jr., professor of medicine at Wash- 
ington University and physician in chief at Barnes 
Hospital, St. Louis, is traveling in Korea in his ea- 
pacity as consultant to the Army Medical Service 
Graduate School, advising on the Army epidemic 
hemorrhagic fever research project there. 


Education 


The University of California and the UCLA College 
of Engineering are sponsoring a series of 19 lectures 
on “Modern Physies for the Engineer,” to be given on 
consecutive Monday evenings. The series began on 
Oct. 20 with an address by L. I. Schiff, of Stanford. 
Others who will appear in the series include W. A. 
Fowler, R. V. Langmuir, W. K. H. Panofsky, W. D. 
Hershberger, C. Kittel, D. T. Griggs, J. L. Greenstein, 
F. Seitz, J. Bardeen, J. Kaplan and R. E. Holzer, 
H. P. Robertson, W. Bleakney, S. Ramo, L. N. 
Ridenour, R. Revelle, J. B. Weisner, R. Weller, and 
G. T. Seaborg. 


The Duke School of Forestry, under contract with 
the Bureau of Ships, is beginning the study of tropi- 
eal woods that might be used in manufacturing marine 


472 


plywood. The project will begin with a study of 
angelique, a wood of French Guiana. Long-range 
aim of the research is to ensure a continuous supply 
of marine plywood in case of a mahogany shortage. 


Florida State University has promoted Guenter 
Schwarz to full professor and chairman of the 
Physics Department, and George L. Rogosa to as- 
sociate professor. Under a grant from the National 
Science Foundation, the two physicists will study the 
anomalous transmission of radiation through single 
erystals at the Bragg angle. Several graduate research 
assistantships are available under the grant. Avramy 
Melvin, formerly at Columbia University, has joined 
the department as professor of physics. 


The Medical College of Virginia has appointed 
Herbert W. Park, III, professor of physical medi- 
cine and rehabilitation and director of the Baruch 
Center of Physical Medicine; promoted Henry G. 
Kupfert to professor of clinical pathology and chair- 
man of the department; made Miles E. Hench 
assistant professor of clinical bacteriology; and 
promoted M. Josiah Hoover and Susanne Hirt to 
associate professors of orthopedic surgery and applied 
anatomy, respectively. Everett I. Evans, professor of 
surgery and director of the Surgical Research Labo- 
ratories, is giving the McArthur Lectures at the Uni- 
versity of Edinburgh and the Hunterian Oration 
before the Royal Academy of Surgeons, London. He 
will also speak before the Swedish Surgical Society 
and conduct conferences on the treatment of burns 
in Paris, Liége, Amsterdam, Copenhagen, and Lund. 
Dr. Evans will return to the U. S. early in November. 


Polytechnic Institute of Brooklyn began a series of 
ten lectures on “Recent Trends and Developments 
in Polymer Chemistry” on Oct. 18 with a lecture by 
B. H. Zimm. Subsequent lecturers will be U. P. 
Strauss (Nov. 1), F. R. Eiriech (Nov. 15), H. Mora- 
wetz (Dee. 13), W. O. Baker (Jan. 10), M. Szware 
(Jan. 31), G. Oster (Feb. 28), W. H. Stockmayer 
(Mar. 14), E. J. Hehre (Apr. 18), and T. Alfrey, 
Jr. (May 9). 


Stevens Institute of Technology has promoted Newell 
O. Mason to professor in the Department of Humani- 
ties, and George Johannus Yevick to associate pro- 
fessor of physics. The Stevens Laboratory of Psy- 
chological Studies was recently host to a party of 
six visiting French psychologists who are on a six- 
week inspection tour of American industries under 
MSA auspices. Paul Fraisse, Colette Benassy, Su- 
zanne Pacaud, Jean Faverge, Pierre Rennes, and Jean 
Bonnaire are making the tour. 


West Virginia University, through a gift of $7500 
from the Hope Natural Gas Co., of Clarksburg, will 
construct a geology cottage near Alvon, in Greenbrier 
County. This will enable geology students at the uni- 
versity’s Camp Wood to study geologic formations 
and structures that are the surface exposures of those 
actually productive of oil and gas from the subsurface 
elsewhere. 
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Grants and Fellowships 


The Institute for Advanced Study School of Mathe- 
matics will allocate a small number of grants-in-aid 
to gifted young mathematicians and mathematical 
physicists for the academic year 1953-54. Applica- 
tion blanks, returnable by Jan. 1, may be obtained 
from the institute, Princeton, N. J. 


National Research Council Fellowships in the Medi- 
eal Sciences, supported by the Rockefeller Founda- 
tion and the Lilly Research Laboratories, are avail- 
able for 1953-54. They are intended for recent 
graduates, preferably under 30 years of age. Fellow- 
ships in tubereulosis are available under a grant from 
the National Tuberculosis Association; Osear J. Bal- 
ehum and Arthur M. Dannenberg, Jr., were this year’s 
recipients. Other fellowships are those in radiological 
research, administered for the James Picker Founda- 
tion. Deadline for applications is Dec. 10. For full 
information, address the Fellowship Office, NRC, 
2101 Constitution Ave., N.W., Washington 25, D. C. 


The National Science Foundation has approved 52 
grants and two contracts (totaling $728,250) in sup- 
port of basie research in the biological and physical 
sciences and to support studies and conferences on 
science and scientific education. Awards went to in- 
stitutions in 21 states and the District of Columbia, 
average $6300 per year, and range from six months 
to three vears. Additional proposals are being evalu- 
ated. 


Meetings and Elections 


The American Society of Plant Physiologists, W est- 
ern Section, has elected the following officers: chair- 
man, Moyer D. Thomas, American Smelting & Refin- 
ing Co., Salt Lake City; vice-chairman, Harlan K. 
Pratt, University of California, Davis; secretary- 
treasurer, D. J. Wort, University of British Columbia. 


The dates of the New York meeting of the Com- 
mittee for the Scientific Study of Religion (Science, 
116, 352 [1952]) have been changed from Dee. 26—27 
to Dee. 28-29. Details of the meeting may be obtained 
from J. Paul Williams, Mount Holyoke College. 


The Hawaiian Academy of Science will hold its 28th 
annual meeting Nov. 13-14 at Agee Auditorium, Ex- 
periment Station, HSPA. The first evening will be 
devoted to a symposium on Hawaii’s resources. Culti- 
vated crops, animal husbandry potentials, and min- 
eral, marine, fresh-water, and forest resources are 
among the topics to be discussed. A variety of short 
papers on scientific work in Hawaii will be presented 
on Nov. 14. 


The International Astronomical Union held its eighth 
general assembly in Rome, Sept. 4-13. Approximately 
60 American astronomers participated as delegates 
at large, and seven were officially appointed by the 
Department of State and the National Research 
Council to represent the U. 8. (J. J. Nassau, secretary 
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and chairman, U. 8. A. National Committee; I. S. 
Bowen; D. Brouwer; C. M. Clemence; F. L. Whipple; 
G. P. Kuiper; O. Struve, chairman of the delegation). 
Among the scientifie activities of the meeting were 
four symposia on: stellar evolution, astronomical in- 
struments, a catalogue of positions of faint stars, and 
the spectra of variable stars. The American contri- 
butions ineluded a lecture by I. S. Bowen on the 
200-inch teleseope; by C. D. Shane on the Lick Ob- 
servatory program of referring the measured motions 
of the stars to the system of extragalactic nebulae; 
by D. Brouwer on the astrometric work of the Yale 
Observatory; by M. Schwarzschild and J. L. Green- 
stein on the spectroseopie differences of “old” and 
“voung” stars; by W. Baade on recent Mount Wilson 
and Palomar conelusions regarding the two stellar 
populations; by O. Struve on the spectra of the $ 
Canis Majoris variables. Harlow Shapley gave an 
evening lecture on “Extragalactic Problems.” The 
IAU decided to hold its next meeting in 1955 in 
Dublin. The newly elected officers for 1952-55 are: 
president, O. Struve (USA); general secretary, P. 
Th. Oosterhoff (Netherlands) ; viee presidents: V. A. 
Ambarzumian (USSR), A. Couder (France), E. 
Rybka (Poland), P. Swings (Belgium), R. v. d. R. 
Woolley (Australia). The outgoing president, B. 
Lindblad (Sweden) and general secretary, B. Strém- 
gren (Denmark and USA) remain on the executive 
committee in an advisory capacity. 

The following have been named as the 1952 winners 
of the annual Lasker Awards of the American Public 
Health Association: Brock Chisholm, of Toronto; 
Howard A. Rusk, of New York; Conrad A. Elvehjem, 
of the University of Wisconsin; Frederick 8. McKay, 
of Colorado Springs, and H. Trendley Dean, of 
Washington, D. C. (joint award); and MacFarlane 
Burnet, of Melbourne. A special award was conferred 
on Chas.-Edw. Amory Winslow, of Yale, “for more 
than half a century inspiring and inspired leader, 
teacher, and exponent of publie health for the nation 
and the world.” Individual winners received $1000, 
and Dr. Winslow received $2500. 


The National Research Council has appointed 
George W. Nace, of Duke University, staff assistant 
to the Division of Biology and Agriculture and to the 
Committee on Developmental Biology; Milton K. 
Akers, of the Department of Electrical Engineering 
at George Washington University, has been appointed 
assistant executive secretary of the Division of Engi- 
neering and Industrial Research. 


Chemicals wanted by the Registry of Rare Chemi- 
cals, 35 W. 33rd St., Chieago 16, inelude: titanium 
sulfide; lead zirconate; triethyl aluminum; rubidium 
chromic sulfate; molybdenum carbonyl; §$-amino- 
butyric acid; 4-aminooxine; divinyl sulfone; 2-amino- 
5-heptenoie acid; gallocyanine; 1,2,3,4-tetraearboxy- 
butane; 8-methoxyquinoline; 2,4-dihydroxyazoben- 
zene-4’-sulfonie acid; 2-chlorofluorene; chlorogenic 
acid; coprostane; epicholesterol; indican; theveti- 
genin; and quercitol. 
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Technical Papers 


Studies on Natural Pollination of 
Hevea brasiliensis in Brazil* 


H. E. Warmke 
Federal Experiment Station in Puerto Rico,? Mayagiiez 


As the result of previous studies on pollination in 
the Para rubber tree, Hevea brasiliensis (Willd. ex A. 
Juss.) Muell. Arg., evidence was obtained that natural 
pollination of this species in Puerto Rico was accom- 
plished largely by midges of the family Heleidae (1). 
The presence of pollen grains on Hevea stigmas was 
found to be associated with the presence of small 
insect bristles, also found adhering to the stigmatic 
surfaces and presumably lost by the pollinating in- 
sects. The identity of the pollinating insects was finally 
established by tracing these bristles to three genera of 
heleid midges: Atrichopogon, Dasyhelea, and Forci- 
pomyia. 

Through the cooperation of the Division of Rubber 
Plant Investigations, it was possible to continue these 
studies in the Amazon region of Brazil. These addi- 
tional studies seemed desirable in order to determine 
whether methods of natural pollination in Brazil, 
where Hevea is native, were similar to those in Puerto 
Rico, where Hevea is introduced. 

The studies in Brazil were conducted at the Instituto 
Agronomico do Norte at Belém during the first two 
weeks of July and the first week in August 1951, and 
during the last two weeks of July at Belterra (the site 
of the old Ford plantation) some 600 miles up the 
Amazon from Belém. 

In general, Hevea flowers were found to be well 
pollinated; an average of 68% of all stigmas ex- 
amined at Belém and 48% at Belterra bore pollen 
grains. In general, also, the stigmas were adequately 
pollinated. Since these readings were taken early in 
the season and usually from flowers that had been 
open less than 24 hr, they represent minimum pollina- 
tion percentages and probably not final percentages. 
This would indicate that the low fertility of Hevea in 
cultivated plantings in Brazil (as in Puerto Rico) 
probably is not attributable to a failure of natural 
pollination. 

It soon became evident that heleid midges were also 
the chief agents of pollination in Brazil. Insect bristles 
were again found on Hevea stigmas, and from this 
clue the complete process of pollination was worked 
out, including several important steps that had not 
been observed in Puerto Rico. 

The midges are barely visible to the naked eye (they 
are approx 1 mm in length) and are yellowish to dark 
brown in color. Their flight is zigzag and very difficult 

1 Cooperative investigation with the Division of Rubber 
Plant Investigations, BPISAER, USDA, Beltsville, Md. 


* Administered by the Office of Experiment Stations, Agri- 
eultural Research Administration, USDA. 
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to follow. Once the eye is trained, however, the insects 
may be observed carrying on their pollination activi- 
ties. They are so numerous that half a dozen may be 
observed at one time around a single inflorescence. 
They light on a petal and walk into the flower with 
their backs toward the anthers or stigma. They seem 
to be interested in the corolla, or the long hairs with 
which it is clothed on the inside, rather than in the 
reproductive structures of the flowers. Individuals 
have been observed to light on male flowers and to go 
in and out repeatedly, in an aimless fashion. Such 
individuals when caught and examined under a dissect- 
ing microscope were found to be carrying numerous 
pollen grains—especially on the antennae, the thorax, 
and the tops of the wings. 

Likewise, the insects have been observed to light on 
the petals of female flowers and, with their wings to- 
ward the stigma, walk into the flower through the nar- 
row opening between the stigma lobes and the corolla 
tube. They may pass down to the region on the ovary, 
stay there a short time, and then turn and walk out. 
One female flower that had been so visited by a midge 
was taken to the laboratory for examination. It was 
found to have pollen grains lodged on the edges of 
the stigma where, presumably, they were deposited as 
the insect walked past. 

The midges were difficult to capture. They fly away 
rapidly at the least disturbance, but generally will re- 
turn after a short time. Numerous specimens were 
finally caught by quickly pinching the corolla closed 
with thumb and forefinger, after an insect had been 
observed to enter, and then carefully dropping the 
entire flower in 70% alcohol. For some reason the 
method used so successfully in Puerto Rico, of placing 
an adhesive substance on the petal tips of open female 
flowers, gave indifferent results in Brazil. 

The midges are most abundant and most active for 
1-1% hr after sunrise and for 1-1%% hr at sunset. 
During the remainder of the day only an occasional 
individual was observed. Wind or rain was found to 
discourage their appearance, even at sunrise or sunset. 
The small size, the similarity in color to petals, and 
the limited periods of activity probably explain the 
failure of earlier attempts to identify midges as pol- 
linating agents of Hevea in Brazil. 

The midges captured were identified as belonging 
to four genera of the family Heleidae: Atrichopogon, 
Stilobezzia, Dasyhelea, and Culicoides.* In the genus 
Culicoides, one specimen of C. debilipalpis var. gla- 
brior Macfie and one of C. guttatus (Coq.) were iden- 
tified. In the genus Atrichopogon four different types 
(probably species) were observed among 41 specimens. 
In this genus, however, as well as in Stilobezzia (3 
specimens) and Dasyhelea (2 specimens), species iden- 
tifications were not possible. 

Identified by W. W. Wirth, Division of Insect Identifi- 


cation, Bureau of Entomology and Plant Quarantine, USDA, 
Washington, D. C. 
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There remains little doubt that members of this fam- 
ily, and of the genus Atrichopogon in particular, are 
responsible for most natural pollination of H. brasili- 
ensis in Brazil. It is of interest that members of two 
of these genera (Atrichopogon and Dasyhelea) were 
also identified as among the pollinating agents in 
Puerto Rico. In Puerto Rico, however, members of the 
genus Dasyhelea were found to be most abundant, 
whereas in Brazil individuals of the genus Atricho- 
pogon were most abundant. This difference in relative 
numbers of insects is believed to be related to the re- 
duced number of stigmas bearing insect bristles in 
Brazil. Specimens of the predominant form in Brazil, 
which is yellowish in color, were found to shed few 
if any bristles when rubbed over the stigmas of fresh 
Hevea flowers. The dark form, most common in Puerto 
Rico, was found to shed bristles readily. 

An insect belonging to the family Culicidae, tenta- 
tively identified as Mansonia sp., may also be respon- 
sible for some pollination in Brazil. This insect is 
somewhat larger than the midges and has wing veins 
and margins marked by a fringe of scales. These 
seales, or ones similar to them, have occasionally been 
found on Hevea stigmas and appear to be associated 
with the presence of pollen grains. 

In Puerto Rico, thrips were found to be the most 
numerous insects around Hevea flowers and were 
shown to be agents of pollination, although not as im- 
portant as the midges. In Brazil, thrips of three dif- 
ferent genera (Frankliniella, Scirtothrips, and Hetero- 
thrips*) were collected from Hevea flowers. The actual 
numbers of flower thrips observed in Brazil at the 
time of these studies were so small, however, that these 
insects were probably of little or no importance as 
pollinating agents. 


Reference 
1. Warmge, H. E. Science, 113, 646 (1951). 


Manuscript received April 18, 1952. 
*Identified by J. D. Hood, of Cornell University. 


The Rate of Endogenous Respiration as 
Affected by the Oxidation of 
Exogenous Substrates* 


H. J. Blumenthal,? Henry Koffler, 
and E. P. Goldschmidt? 
Laboratories of Bacteriology, 


Department of Biological Sciences, 
Purdue University, Lafayette, Indiana 


Many manometric data in the literature are cor- 
rected on the premise that the endogenous respiration 
continues as its normal rate during the simultaneots 
oxidation of exogenous substrates. This assumption, 
unless valid, may lead to erroneous interpretations, 
especially in the case of such organisms as Penicillium 

1 Supported in part by the Atomic Energy Commission. 
Presented at the 5ist General Meeting of the Society of 


American Bacteriologists in Chicago (1). 
2 Predoctoral fellow of the Atomic Energy Commission. 
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chrysogenum Q-176, which possess a relatively high 
endogenous respiration as compared to their total 
respiration with a substrate. Inasmuch as it is impos- 
sible to distinguish directly between the oxygen needed 
for the metabolism of endogenous and exogenous ma- 
terials, some information on the course of the endo- 
genous respiration ean be obtained indirectly by eom- 
paring the release of isotopically labeled CO, from 
labeled resting cells in the presence or absence of un- 
labeled substrates (1-5). This approach presupposes 
(a) that CO, production is a function of oxygen con- 
sumption and (b) that C'*O, release is representative 
of the total endogenous CO, production. This prelimi- 
nary note illustrates some of the difficulties encoun- 
tered in the use of this method. 

Vegetative cells of P. chrysogenum Q-176 were 
grown from a spore inoculum at 25° C in 500 ml 
Erlenmeyer flasks containing 100 ml of a medium in 
which acetate was the main source of carbon (6, 7); 
the flasks were agitated on a reciprocating shaking 
machine, which made 90 4-in. strokes/min. After 42 
hr of growth, the cells from 6 flasks were harvested, 
washed with M/15 phosphate buffer (pH 6), and 
added to a flask of fresh medium that also contained 
2.0 mg each of 1-C'*- and 2-C"*-acetate with specific 
activities of 1 me/mM. This flask was placed in a 
closed system similar to the one described by Martin 
and Wilson (8); air was circulated by a small dia- 
phragm pump and freed of CO, by passage through 
alkali. The cells were allowed to grow for 6 hr, while 
the system was being shaken on a reciprocating shaker. 
The cells were then harvested, washed with buffer, 
mineed for 15 see in a Waring blendor, and diluted 
with buffer to give a cell concentration of about 2-4 
mg (dry weight) /ml. Washing the cells after mincing 
rather than before had no effect on the results. Two 
ml aliquots of cells were placed in Warburg flasks eon- 
taining 0.2 ml of 20% carbonate-free NaOH in the 
center well (without filter paper), 0.5 ml substrate or 
buffer in one side arm, and 0.5 ml 72% perchloric acid 
in the other. The experiment was started by the addi- 
tion of substrate or buffer to the main compartment 
and stopped, at desired intervals of time, by the ad- 
dition of perchloric acid. The temperature used was 
30° C, and the gas phase was air. One hour or more 
after the completion of the experiment the alkali 
was removed quantitatively from the center wells. 
BaCl, was added to the alkali to precipitate the ear- 
bonate; the BaCO, was collected by centrifugation, 
washed twice with 95% ethanol, and then plated on a 
microporous disk. The radioactivity on the disk was 
measured by standard techniques, using a thin mica 
window Geiger-Miiller counter. Counts were corrected, 
by a graphical method, to the activity at 0 self-ab- 
sorption (9). 

Fig. 1 shows the results of an experiment with 0.1 M 
glucose or sodium acetate as substrates; the values are 
averages from two or more determinations. Although 
the oxidation of glucose did not affect the rate at 
which CO, was released, the oxidation of acetate 
eventually suppressed the release of C'*O, almost com- 
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Fic. 1. The effect of glucose or acetate on the uptake of O, 
and release of C“O, from cells of P. chrysogenum Q-176 
labeled by growth on 1- and 2-C™-acetate as the main source 
of carbon. Manometric readings were made every 10 min, but 
not all of them are recorded. 


pletely. These results were observed consistently, even 
when the cells were labeled by growth on 2-C**-acetate 
as the main source of carbon rather than a mixture of 
carboxy- and methyl-labeled acetate. 

Parallel experiments using the 2-flask manometric 
method (10) showed that the endogenous RQ was 
relatively constant over a 4-hr period (0.74+ 0.04) ; 
this fulfills the first prerequisite on which this method 
is based—namely, that the determination of CO, be an 
indirect measure of the oxygen consumed. However, 
is the release of C1*O, a true measure of the total en- 
dogenous CO, released? Inasmuch as the ratio of 
CO,/O, remained uniform during the experiment, the 
ratio of C*O, should also be constant, if this ques- 
tion is to be answered in the affirmative. Fig. 1, how- 
ever, shows that this ratio became constant only during 
the last 2 hr of the experiment. This means that CO, 
release could have been completely representative of 
the total endogenous release of CO, only during the 
second half of the experiment. 

The extent to which liberation of labeled CO, meas- 
ures over-all endogenous production of CO, depends 
on the distribution of labeled carbon within the cell. 
Tf all cellular components have the same specific ac- 
tivity, the C'*O, evolved will allow a realistic estimate 
of the total endogenous respiration. If, however, the 
specifie activities of the cellular components vary, the 
determination of labeled CO, may give an incomplete 
and often misleading picture. This is illustrated by an 
experiment in which P. chrysogenum Q-176 was 
labeled by allowing the organism, after it had been 
starved for 2 hr in phosphate buffer at pH 6, to oxi- 
dize 2-C"-acetate for 2 hr in the phosphate buffer 
(Fig. 2). Of the total C''O, released by resting cells 
during a 3-hr period, over half was released during 
the first 30 min. Obviousiy, the C'*O, evolved by cells 
labeled in this manner was only representative of a 
small portion of the total endogenous respiration. 

The best way to obtain uniformly labeled cells is 
to use a small inoculum and to grow the cells on a 
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uniformly labeled substrate as the sole source of car- 
bon. When this procedure is applied to microorgan- 
isms a good deal of radioactivity is lost in waste 
products. A less costly way is to allow an already 
developed culture to continue growing for a limited 
period of time on uniformly labeled substrates as the 
sole source of carbon. Whether such cells are homo- 
geneously labeled can then be ascertained according 
to the criteria already mentioned and also by deter- 
mination of the specific activities of the cellular car- 
bon and the liberated CO,-carbon. If the cells are 
labeled uniformly the specific activities of the cellular 
carbon and the CO,-carbon should be the same, and 
the radioactive CO, actually represents the endo- 
genous respiration. 


| C0. RELEASE IN | 
odes M ACETATE 
BUFFER 
Oz UPTAKE IN 0.024 M ACETATE 
|— 
! 3 
TIME IN HOURS 


Fic. 2. The effect of acetate on the uptake of O, and release 
of CO, from cells of P. chrysogenum Q-176 labeled by oxida- 
tive assimilation of 2-C™-acetate. Manometric readings were 
made every 10 min, but not all of them are recorded. 


The data in Fig. 1 exemplify the danger of using 
the total amount of CO, released within a given 
time as an expression of the endogenous respiration, 
For example, if only single determinations had been 
made in this experiment instead of kinetic studies, 
the data might have led, with equal lack of justifica- 
tion, to the conclusion that acetate inhibited the re- 
lease of C™O, (a) greatly, (b) slightly, or (c) not 
at all, depending on the time when the measurements 
were made, Unfortunately, not even all kinetic data 
can be interpreted unequivocally. For instance, from 
the data described it seems justifiable to conclude that 
the rate of endogenous respiration of acetate-grown 
P. chrysogenum is not affected by the concurrent oxi- 
dation of glucose; yet, as will be diseussed more fully 
elsewhere, it is premature to assert, without auxiliary 
experiments, that the endogenous respiration is in- 
hibited by the oxidation of acetate. 
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Radiochemical Preparation of 
Heptadecene-8* 


Virginia L. Burton? and Irving A. Breger*® 


Department of Geology, 
Massachusetts Institute of Technology, Cambridge 


During the course of studies concerned with the 
role of radioactivity in petroleum genesis, a highly 
purified sample of oleic acid was bombarded with 14 
mev deuterons in the MIT cyclotron (1). Previous in- 
vestigations (2-4) had shown that decarboxylation is 
a predominant reaction during the exposure of fatty 
or naphthenic acids to a-particles or to deuterons. 
Heptadecene-8 was, therefore, anticipated as a major 
product from the irradiation of oleic acid. 

CH, (CH,) ,CH=CH(CH,) COOH — 
CH,(CH,),CH=CH (CH,),CH, + CO, 


Following bombardment of 56.8 g of the purified 
oleic acid (free from stearic acid) for 2 hr with an 
average beam intensity of 9 wamp, using the gold- 
plated chamber described by Honig (35), the recovered 
viscous liquid was saponified by refluxing for 3 hr 
with aleoholie sodium hydroxide. The solution was 
then extracted with ether, and the extract was dried 
over sodium sulfate and evaporated on a steam bath. 
The yellow, viscous, nonsaponifiable residue amounted 
to 10% of the oleie acid originally bombarded. Part 
of this material (950 mg) was dissolved in 100 ml 
pentane and passed through a 12x 800 mm column 
packed with a 5:1 Florosil-Celite 545 mixture. The 
effluent and wash pentane fluoresced deep blue under 
ultraviolet light. After the pentane was evaporated, 
a light, almost colorless liquid remained which had a 
melting point of 15°-20° C. On preliminary micro 
vacuum distillation using a simple U-type still, a solid 
residue remained. This material, which was not further 
investigated, amounted to about 0.5%, based on the 
original oleic acid, and had a melting point of 50°- 
60° C. Hydrogenation of a portion of the distillate 
(3% of the original oleic acid bombarded) indicated 
the liquid to contain 92% of mono-olefin based on the 
molecular weight (238) of the anticipated heptadecene. 

Fractionation of a second portion of the chromato- 

1This paper is a contribution from American Petroleum 
Institute Research Project 43C, located at the Massachusetts 
Institute of Technology; W. L. Whitehead, director; Clark 
Goodman, physical director. 

2 Present address: The Polaroid Corp., Cambridge, Mass. 
+r address: U. 8S. Geological Survey, Washington 
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graphed material (300 mg) in a miero still described 
by Craig (6) led to the recovery of a number of frac- 
tions, of which 5 had approximately the same boiling 
points and refractive indices. These 5 fractions were 
combined, and the physical properties of the resulting 
liquid are shown in Table 1. 

An effort was made to establish the position of the 
double bond chemically. Approximately 75 mg of the 
material was ozonized in pentane at — 30° C, and the 
resulting ozonides were hydrolized. The acids thus ob- 
tained were isolated and converted to the anilides with 
the intention of obtaining an x-ray powder pattern by 
which to identify the individual acids present (7). 
Unfortunately, impurities in the anilides caused a 
depression of the melting point so that the mixture 
could not be erystallized at room temperature. At- 
tempts to purify the product further were not sue- 
cessful, and insufficient material was available for 
repetition of the work. 


20 
LITERATURE 
THIS 
WORK 
« 
5 CH,=CH(CH,),CH, 
CH,(CH,),CH=CHICH,),CH, 
CH, 
14000 14100 14200 14300 14400 14500 


Fic. 1. Refractive indices of the isomeric normal mono 
olefins. 


As indicated in Table 1, the refractive index and 
melting point of the unsaturated hydrocarbon obtained 
by radiochemical decarboxylation of oleic acid differ 
considerably from the values reported in the literature 
for heptadecene-8. 

It has repeatedly been shown (8-10) that both the 
density and refractive index of an olefin increase as 
the double bond is shifted to the center of the molecule. 
Although heptadecene-1 has been reported as having 
np? 1.4438 (11), the value for heptadecene-8 has been 
given as np)*° 1.437 (10). The value for heptadecene-8 


TABLE 1 
PHYSICAL PROPERTIES OF HEPTADECENE-8 


Observed Literature 
D& 0.802 0.795 /25° (13) 
Nv,” 1.472 1.437 (11) 


Boiling point (corr), °C 297-298 173/16 mm (13) 


Melting point (corr), °C - 12.5 to 
-11.5 50 (13) 

Double bonds/molecule 

(catalytic bydrogenation) 1.02 +0.05 
Carbon (%) 85.9 85.7* 
Hydrogen (%) 14.1 14.3" 

* Calculated. 
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Fic. 2. Infrared spectrum of heptadecene-8 prepared by the radiochemical decarboxylation of oleic acid. 


appears to be in error since, as indicated above, the 
compound with the internal double bond should have 
the higher refractive index. Fig. 1 was drawn to show 
the relationship between the refractive index of the 
hydrocarbon obtained in this work and of heptade- 
cene-8 reported in the literature. One curve represents 
the indices of olefins having a terminal double bond; 
the second, the symmetrical compounds having the 
double bond in the center; and the third, the unsym- 
metrical compounds with the double bond occupying 
the linkage next to the center carbon atom. Discrep- 
ancies in the value for dodecene-6, tridecene-6, and 
heptadecene-8 are obvious from the figure. As indi- 
eated, the value for the hydrocarbon obtained in this 
work falls on the extrapolated curve of the unsym- 
metrical compounds. 

Certain methods for the preparation of olefins are 
known to result in a mixture of isomers as a result 
of rearrangement of the double bond. Noorduyn (12) 
in his study of the constitution of olefins prepared by 
heating the barium salts of fatty acids with sodium 
ethoxide or sodium methoxide showed, by ozonolysis 
of the product, that the heptadecene-8 thus prepared 
from barium oleate was actually a mixture of isomers. 
No physical properties were given for this prepara- 
tion. It is likely that the heptadecene-8 (Table 1) 
reported by Messer (13) is also a mixture, since it 
was prepared by distilling sodium oleate with sodium 
ethoxide. 

Fig. 2 shows the infrared spectrum of the hepta- 
decene obtained in this work. According to Rasmussen, 
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Brattain, and Zuceo (14), the strong band at 10.3 » 
is characteristic of the trans form of RHC=CHR com- 
pounds, whereas the cis form has a weaker band of 
more variable position in the 10-11 m region (15).4 
The cis form also has a strong band in the 14-16 » 
region. From the absence of the latter band and from 
the shape and intensity of the 10.3 u band, it appears 
that the heptadecene prepared in this work is at least 
predominantly of the trans form. 

It appears from this work that heptadecene-8 of 
considerably higher purity than that previously re- 
ported has been prepared by the radiochemical de- 
carboxylation of oleic acid. This study indicates the 
possibility of using high energy sources of radiation 
in the synthesis of organic compounds or their inter- 
mediates. In this case, the use of radiation has led to 
a practical method for the preparation of a high 
molecular weight olefin with an internal double bond. 
Compounds of this type have in the past been difficult 
to obtain in a satisfactory state of purity. 
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Frequency of Dicentric Bridges in Meiosis in 
the Grasshopper Gesonia punctifrons, 
Produced by Different Dosages 

of X-Rays’ 


S. P. Ray-Chaudhuri and Ira Sarkar? 


Cytogenetics Laboratory, Zoology Department, 
University of Calcutta, India 


Experimenta! work on the effects of x-rays on the 
chromosomes of both animals and plants has been 
carried out mainly on the mitotic chromosomes. Sim- 
ilar studies on meiosis (1-4) have sometimes yielded 
contradictory results. In animals, especially, the stud- 
ies on irradiated meiotic chromosomes (5-11) are not 
very numerous, and it seems desirable to have more 
quantitative data on the induced aberrations, obtained 
by direct cytological examinations conducted on the 
divisions immediately following treatment. We have, 
therefore, made a large-scale attempt to secure such 
data, as they seem to us to be essential not only for 
the understanding of the nature and causes of struc- 
tural changes in the karyotype during evolution, but 
also for their special significance in relation to the 
effects of ionizing radiation. In the present paper we 
shall restrict ourselves to the presentation of the data 
of only one class of abnormality among several others 
found—namely, the frequency of dicentrie bridges 
with fragments. These were detected at the first ana- 
phase of meiosis by irradiating the testes of the grass- 
hopper Gesonia punctifrons, a species with 23 acro- 
centric chromosomes in the males (Table 1). 

Six experiments were carried out, with irradiations 
on the following dates: I, 5/12/48; II, 6/21/49; III, 
4/3/50; IV, 5/9/50; V, 8/20/50; VI, 10/9/50. The 
grasshoppers to be treated with a particular dosage 
were put in separate muslin bags 4 x 5 em in size. Two 
or three such bags, depending on the number of doses 
to be given in a particular experiment, were placed 
one upon another at a distance of 50 em from the 
target. They were removed one by one at predeter- 

1The authors record their deep sense of indebtedness to 
H. J. Muller for valuable suggestions incorporated in this 
paper. Thanks are also extended to S. Mukherji, professor of 


radiology, Calcutta Medical College, for providing facilities 
for x-raying in his hospital. 


2The work was supported by a research fellowship offered 
to Ira Sarkar by the National Institute of Sciences of India. 
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mined intervals. Radiation was carried out in the Radi- 
ology Department of the Caleutta Medical College, and 
the source of the x-rays was a G-E Maximar therapy 
tube. The voltage used was 200 kv, and the current 
was kept constant at 10 ma. The radiation was filtered 
through .5 mm copper and 1 mm aluminium filters. 
The dosages were varied by altering the time of ex- 
posure alone. It was not possible to measure the 
dosages in r-units in every experiment separately be- 
cause the usual practice in this hospital is to calibrate 
the output of the tube at certain intervals of days. 
The various dosages indicated are therefore approxi- 
mate, and errors of total dosages received in different 
experiments may be of the order of 4-5%. 

The dosages used and the intervals between irradia- 
tion and treatment are shown for Expts I and II in 
Tables 2 and 3, respectively. In Expt III the only 
dosage was 80 r, the only interval 26 hr; in IV the 
doses were 40 r and 80 r, and the intervals 30 and 
48 hr; in both V and VI the dosages were 40 r, 80 r, 
and 120 r, and the interval was always 30 hr. 

G. punctifrons has been frequently used in our lab- 
oratory as experimental material and for the study of 
normal meiosis. Dicentrie bridges were never observed 
in unirradiated material. It was therefore decided to 
have a single lot of grasshoppers to serve as controls, 
and the data for unirradiated material come from this 
lot alone. 

TABLE 1 


FREQUENCY oF DICENTRIC BRIDGES IN DIFFERENT 
EXPERIMENTS AT 30 HR AFTER IRRADIATION 


40r 80r 120r 
g 
& & & & 
= & = 
a a 6 
I* 690 4 2,507 36 
II 1,311 5 966 8 
IV 1,679 10 2,392 25 
V 1,794 7 2,093 16 4,278 47 
VI 6,279 22 «(4,554 32 2,622 31 
Sum 11,753 48 10,005 81 9,407 114 
Al 81 1.21 
2.50 2.36 1.53 
P 7 5 5 


* Expt I, 280 r: 368 chromosomes, 17 bridges, 4.6% ; 
Expt I, 320 r: 1,311 chromosomes, 47 bridges, 3.6%. 


The frequencies of dicentric bridges accompanied 
by fragments in the first anaphase of meiosis, obtained 
in the different experiments when examined at 30 hr 
after irradiation, are shown in Table 1. It will be clear 
from the data that the frequencies found in the differ- 
ent experiments, with the same dosage, remain more 
or less constant, as the total x? values indicate in each 
ease. The corresponding value of P is not significant 
in any of the dosages, and therefore the slight devia- 
tions in the frequencies obtained during several repe- 
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TABLE 2 
First ANAPHASE BRIDGES AT VARIOUS Hours AFTER IRRADIATION IN Expt I 


Hours 40r 120r 280 r 320 r 
after 
irradiation | Chromo- Chromo- Chromo- Chromo- 
when somes Bridges somes Bridges somes Bridges somes Bridges 
; fixed examined examined examined examined 
4 6 1,219 1 — 
Bs 12 1,173 4 1,380 15 1,380 56 ott om 
ms 24 1,219 3 460 3 1,196 42 575 20 
é 30 690 4 2,507 36 368 17 1,311 47 
4 48 1,104 6 1,495 17 1,127 8 851 33 
“ 72 552 2 2,162 24 253 15 1,610 38 : 
7° and P 47 = 5.30; P=.5 = 2.70; P=.7 = 34.78; P< 10° ¢°=5.73; P= .2 


whether the frequency of bridges remains the same 
when the hours of fixation are extended even farther. 


titions of the experiment are negligible. The z%? values 
for 280 r and 320 r could not be caleulated, for ob- 


vious reasons. 

The data presented in Table 2 give the number of 
bridges obtained in the first experiment when the 
fixation was done at various hours after irradiation 
at the different dosages. The data for 6 and 12 hr at 


The data obtained are shown in Table 3. The value of 
x? with 11 degrees of freedom at 40 r and 80 r is very 
low and leads to the conelusion that the frequency of 
bridges does not vary significantly from the mean of 
all the different hours at a particular dosage. 


2 the relatively higher dosages could not be scored be- We have shown that the frequency of bridges does 

a cause the “sticky” bridges and other abnormalities not vary significantly from one experiment to another 
* characteristic of the physiological effect of irradiation when the examination is made at 30 hr after treat- 
ue persist up to 12 hr with 320 r and up to6hr with120r ment (Table 1). We are therefore justified in adding 

ee and 280 r. The x? values for each dosage shown at the up the results of different experiments for the various 

- bottom of the table were calculated on the assumption dosages. The data presented in Table 1 indicate that | 
a that the frequencies do not vary at different hours the percentage of bridges is directly proportional to 
oe for a particular dose. Their low values and the corre- the dosage of radiation. This conclusion can be further 
ie spondingly high values of P at all dosages except 280 strengthened if we add up the data for all hours at 

Er r indicate that the frequency remains essentially the each dose. This can be done because we know that the 


same within the time limits of the experiment. The frequency of bridges remains more or less constant 


, very high value of x? (34.78) with 280 r is entirely at different hours after irradiation (Tables 2 and 3). 
al due to an abnormally low frequency of bridges ob- The pooled results of all experiments at all hours, for 
i. tained at 48 hr. The recalculated value of x?, if we each dose, are shown in Table 4. The percentages of 

a omit the data for 48 hr, is 3.48, and for 3 degrees of TABLE 4 

ba freedom the value of P is 0.50 and therefore shows no . 

es significant differences. Dosace-F REQUENCY RELATIONSHIP OF THE FIRST 

Expt II was carried out primarily to determine 

(Total for all hours) 


TABLE 3 
Total 


a First ANAPHASE BRIDGES AT VARIOUS Hours AFTER Dose (in r) chromosomes Total Percentage 
i IRRADIATION IN EXPERIMENT IT examined bridges 
- 
e. 40 r* 80 r* 40 30,705 124 0.40 
80 21,267 166 0.78 
Chromo- a Chromo- : 120 14,304 173 1,21 
4 Hours somes Bridges Hours somes Bridges 280 4/394 138 3.19 
: 320 4,347 138 3.17 
736 4 18 529 4 0 (Controls) 4,289 Nil Nil 
874 6 30 966 8 . - 
1,380 3 34 644 6 
1311 5 38 782 9 ridges are, in general, clearly proportional to the 
1,173 9 42 874 7 dose. A slightly higher frequency is observed at 280 r 
2,346 13 54 828 7 in Tables 1 and 4. This deviation from direct propor- 
621 1 58 253 2 tionality is not significant, however, because doses of 
1,012 2 66 644 4 
2139 8 92 1.058 7 280 r and 320 r do not differ much relatively, and the 
1,081 5 108 460 4 standard errors of the percentages obtained at each of 
1,150 5 140 2,783 19 these doses are comparatively high, owing to their 
1,173 6 148 736 8 being based on the examination of relatively few 
9: P=.70. chromosomes. 
4; P=.95. Our results for anaphase bridges can be taken as 
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agreeing closely enough with a relationship of direct 
linear proportionality of number of effects to dosage 
used. If these aberrations result from inversions or 
other changes involving two independent breaks, then 
we should as a first approximation expect the number 
of cases to vary as the square of the dose. The relation- 
ship would be somewhere between the first power and 
the square, however, if the radiation had to be ex- 
tended over a time very much longer than it usually 
takes for a broken end derived from one break to find 
and unite with a broken end derived from another 
break. The time of treatment at different x-ray dosages 
in our experiment varied only between 1 and 14 min, 
and therefore, if the changes were due to two inde- 
pendent breaks, the frequencies found should in fact 
vary nearly as the square of the dose. In view of the 
statistics of our results we have to conclude that most 
of the bridges are not formed by independent breaks, 
but by one or more breaks caused by a single ioniza- 
tion or activation, or occurring in the course of a single 
ionizing track. 

The hypothesis which appears to us most probable 
is that the breaks of the two chromatids which, on 
uniting with one another, form the dicentric chromo- 
some of the first anaphase bridge, are both derived 
from one break, which occurred in a chromosome be- 
fore its division into chromatids. This is the hypothesis 
which was proposed by Muller (72) to explain losses 
of single chromosomes that had been irradiated in the 
spermatozoon stage. It also corresponds in principle 
with the spontaneous breakage-fusion-bridge cycle 
found by McClintock (7/3) in maize. The sequence 
of events, as we conceive it to occur in our material, 
is represented in Fig. 1, a to e. It will be seen that this 
series of steps is similar in its later stages to that 
proposed by A. R. Whiting (9, 10) for the chromo- 
some bridges found by her in the second meiotie ana- 
phases of Habrobracon oocytes irradiated during the 
latter part of the first meiotic metaphase. Since, how- 
ever, the chromatids were already in existence at the 
time of irradiation, it was clear that in her material 
each second anaphase bridge represented the effect of 
two breaks, one in each of two neighboring chromatids. 
It was inferred from the linear relation to dose that 
both breaks were caused by the same “hit.” 

The constancy of the frequency of bridges recorded 
at different hours after irradiation, up to a period of 
148 hr, is a curious phenomenon. In grasshoppers, a 
long resting period intervenes between the last sper- 
matogonial division and the onset of meiosis. The large 
majority of bridges which we detect between 12 and 
148 hr at the lower dosages (the results at 6 hr being 
too few to be significant), and between 10 and 72 hr 
at relatively higher ones, probably originate in chromo- 
some breaks induced by radiation during this resting 
period. 

In the case of a small fraction of bridges in our 
material, especially those observed at less than 12 hr 
after treatment at higher doses, it may be that, as 
Whiting believes to happen in her material, they 
originate during the early prophase of meiosis, in 
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pachytene or as late as early diplotene, by a single 
“hit” breaking both the sister chromatids; these cases, 
like the others, would have to undergo sister reunion 
later, so as to give rise to a bridge and fragment at 
anaphase I. According to Darlington and Koller (14), 
the regions between the chromomeres in the prophase 
of meiosis are relatively undercharged with nucleic 
acid; they believe that chromosome threads in this 
condition have breakages more readily induced in 
them, in these regions, by radiation. 

— — 


b 


é 


Fi6. 1. a, A break in an unsplit chromosome ; b, the broken 
chromosome pairing with its unbroken homologue; c, pachy- 
tene, after the reproduction of chromosomes, the centric and 
acentric chromatids having undergone sister reunion; d, a 
chiasma being formed between the centromere and the break ; 
e, first anaphase producing a dicentric bridge and a fragment. 


We do not think it likely, however, that the chromo- 
somes have already divided into chromatids in the cells 
which were treated in the less mature stages dealt with 
in our material. If they have not, then for most of the 
breaks—those occurring according to the scheme pre- 
sented in Fig. 1—bridge formation could take place 
only after the reproduction of the chromosomes at 
pachytene, by sister union of daughter chromatids 
derived from broken chromosomes. In that ease, in 
order to explain, under our scheme of bridge forma- 
tion, the constancy of its frequency for treatments 
given at widely different times before the first meiotic 
division, we must infer further that the breaks pro- 
duced by x-rays in the resting spermatocytes are pre- 
served for a long period—in extreme cases for nearly 
148 hr—without undergoing restitution. 

This long delay in union of broken ends was first 
found to hold for the chromosomes in the mature 
spermatozoa of Drosophila, in experiments partici- 
pated in by Muller and the present senior author in 
collaboration (12). On the other hand, work of numer- 
ous authors has been regarded as showing that in most 
resting (interphase) stages which precede mitotic divi- 
sions, the union of broken ends can take place imme- 
diately after breakage, most of it being completed, 
according to Sax (15), within less than an hour there- 
after. If this is true the conditions for joining of the 
broken ends during the premeiotie interphase in our 
material would be different from that generally ob- 
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served for mitotic interphases. Lane (16), however, 
in work which came to our attention after our inter- 
pretation of our own results had been arrived at, has 
recently concluded, on the basis of evidence obtained 
by him, that in Tradescantia microspores the union of 
broken ends is, contrary to the previously accepted 
interpretation for such material, long delayed. His 
conclusion is at present under dispute (17, 18). 
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Effect of a Cationic Detergent on the 
Digestion of Raw Cornstarch in Vitro* 


Robert L. Gates and R. M. Sandstedt 


Department of Agricultural Chemistry, 
Nebraska Experiment Station, 
University of Nebraska, Lincoln 


Recent reports have indicated that certain deter- 
gents increase the growth rate of chickens (1), rats 
(2), and pigs (3). The mechanism of such growth 
stimulation is not understood, but it has been sug- 
gested that it is related to surface-active proper- 
ties (4). 

During a study of the digestion of raw cereal 
starches by a-amylases from various sources, it was 
noted that the presence of “Roccal,”* a mixture of 
high molecular weight alkyl-dimethyl-benzyl-ammo- 
nium chlorides, was effective in increasing the rate of 
action of the a-amylases from fungal, bacterial, and 
animal sources. This detergent was effective in in- 
creasing the activity of the amylases on the raw 
starches but not on cooked starches. 

The exceedingly slow rate of digestion of raw 
starches is well known. It is possible that some of the 
energy value of a feed is not made available to the 
animal because of incomplete digestion during the 
relatively short period in the intestinal tract—an in- 

1 Preliminary report; published with the approval of the 
director as Paper No. 562, Journal Series, Nebraska Agri- 
cultural Experiment Station. 


* Roccal is the brand name of a product sold by Sterwin 
Chemicals, Inc., New York 18. 
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crease in the rate or extent of digestion should in- 
erease the efficiency of gain. 
The data presented in Table 1 indicate the effec- 


TABLE 1 


ErFrect or 0.1% Rocca ON THE DIGESTION oF 500 MG 
Raw CORNSTARCH BY 4 MG PANCREATIN* 


Raw starch digested 
pH Without With Increase 
detergent detergent of activity 
(%) (%) (%) 
5.4 25.7 27.6 7 
6.2 37.2 54.1 45 
7.0 37.1 58.3 57 
7.8 31.8 51.2 57 


* Twenty-hr digestions carried out at 30° C on 20 ml 2.5% 
raw cornstarch suspension, buffered with phosphate and con- 
stantly agitated. 


tiveness of Roceal in increasing the rate of action of 
pancreatic amylase on raw starch. These data show 
that the increased rate of action was evident over a 
pH range from 5.4 to 7.8, but was most effective near 
the pH of maximum activity. Table 2 compares the 


TABLE 2 


ELECTROLYTE STIMULATION OF THE DIGESTION OF 500 MG 
Raw CORNSTARCH BY 1.5 MG PANCREATIN, PH 6.5* 


Raw starch digested 


Digestion 


condition 
(%) 
Without detergent 
Control 28 _ 
0.05% NaCl 37 32 
0.10% NaCl 38 35 
0.10% CaCl, 37 32 
With 0.1% detergent 
Control 43 54 
0.05% NaCl 45 61 
0.10% NaCl 46 64 
0.10% CaCl, 56 100 


* Twenty-hr digestions carried out at 30° C on 20 ml 2.5% 
raw cornstarch suspension, buffered with phosphate and con- 
stantly agitated. 


effect of the detergent, an organic electrolyte, with 
two inorganic electrolytes that are known to stimulate 
the action of pancreatic amylase on cooked starch. 
The demonstrated stimulation of pancreatic a-amy- 
lase by calcium or sodium chlorides, and the stimula- 
tion of raw starch digestion by Roceal, suggest that 
these two effects may be the same or similar in mecha- 
nism. To obtain information concerning the action of 
these two types of enzyme stimulant a series of de- 
terminations was made in which the stimulants were 
studied individually and in combination on raw starch 
digestion. Digestions were carried out with 0.10% 
Roceal alone, with .05% and .10% sodium chloride, 
and 0.10% calcium chloride, both individually and in 
combination with the 0.10% Roceal, each digest being 
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adjusted to pH 6.5 with M/15 phosphate. A control 
digestion at the same pH was carried out with no 
activator present. 

The results of this study, presented in Table 2, 
show the extent of stimulation realized by each of the 
treatments. With the pancreatic enzyme the inorganic 
salts increased the activity, but the inerease seemed 
to be independent of concentration or kind of salt. 
A considerably greater increase in activity was ob- 
served when Roceal was used—about double the 
amount of activation afforded by the inorganic salts. 
Even with Roceal present, however, additional stimu- 
lation resulted from the addition of the sodium chlo- 
ride. When caleium chloride and Roceal were both 
present, the activity was increased to 200% of the 
unstimulated digestion. 

These data suggest a possible explanation of the 
growth stimulation obtained with chickens, rats, or 
pigs when they are fed detergents. It seems probable 
that the presence of the detergent permits a more 
ready penetration of the starch granule by the en- 
zyme. This would make available a greater portion of 
the substrate for enzyme attack during the limited 
time in the digestive tract, and accordingly would in- 
crease the rate of starch digestion by the enzyme. 
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Putrescine as a Growth Requirement 
for Neisseria® 


Walter H. Martin, Jr., Michael J. Pelczar, Jr., 
and P. Arne Hansen 


Department of Bacteriology, 
University of Maryland, College Park 


Recently Herbst and Snell (1) have shown that the 
bacterium Hemophilus parainfluenzae requires the dia- 
mine putrescine for growth in a chemically defined 
medium. This was the first instance in which one of 
the putrefactive diaminic compounds was shown to 
be essential for bacterial growth. The compounds 
spermine, spermidine, and agmatine could replace 
putrescine, and it is conceivable that their activity 
is via putrescine, which would be formed as a result 
of hydrolytic cleavage. 

Previous work in our laboratory, by Nemes et al. 
(2), on the nutritional requirements of nonpathogenic 
Neisseria has shown that many of these organisms 
require biotin in a vitamin-free casein hydrolysate 
medium. Attempts to cultivate N. perflava in media 
where the casein hydrolysate was replaced with com- 


1 This investigation was supported, in part, by a research 
grant from the Division of Research Grants and Fellowships 
of the National Institutes of Health, USPHS. 
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TABLE 1 


COMPOSITION OF BASAL MEDIUM SUPPORTING 
GrowTH or N. perflava 


Amino acids Amount/liter 
DL-aspartie acid 1.0 (g) 
L-glutamie acid 1.0 
DL-alanine 1.0 
L-arginine 0.20 
DL-methionine 0.20 
DL-threonine 0.20 
DL-serine 0.20 
DL-tryptophane 0.20 
DL-valine 0.20 
DL-phenylalanine 0.20 
DL-isoleucine 0.20 
L-lysine 0.20 
L-leucine 0.10 
L-proline 0.10 
L-histidine 0.10 
L-cystine 0.10 
L-tyrosine 0.10 
Glycine 0.10 
Biotin 1.0 peg 
Putrescine 1.0 mg 
Salt solution A 5.0 ml 

K,HPO, 25 (g) 
KH,PO, 25 
H,O 250 ml 
Salt solution B 5.0 ml 


NaCl 0.5 (g) 
FeSO, -7H,0 0.5 
MnSO,-4H.O 0.5 
MgSO,-7H,O 10.0 
H,O 250 ml 


plex amino acid mixtures were unsuccessful. Numerous 
vitamins and growth-factor compounds were then 
tested, and during the course of this work it was found 
that putrescine, in addition to biotin, was essential for 
growth of some strains of N. perflava. 

Employing the usual technical procedures for 
studies of bacterial growth in chemically defined 
media, it was found that the medium illustrated in 
Table 1 was capable of supporting growth of this 
organism on continued subculture. 

The growth response of N. perflava (876) to graded 
amounts of putrescine is illustrated in Fig. 1. For this 
determination the medium was dispensed in 10 ml 
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Fie, 1. Growth response of N. perflava to graded amounts 

of putrescine in a chemically defined medium. 
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amounts into 125-ml Erlenmeyer flasks and sterilized 
by autoclaving at 10 psi for 10 min. The inoculum 
consisted of approximately 0.01 ml of a washed cell 
suspension, and the incubation period was 48 hr at 
35° C. Growth was measured turbidimetrically with 
a Klett-Summerson photoelectric colorimeter, using 
the blue filter. No growth occurred in the absence of 
putrescine, and maximum growth response was ob- 
tained at a concentration of approximately 0.5 ug/ml. 
Growth response of the organism was almost linear 
between 0.05 and 0.25 ug putrescine/ml. The presence 
of putrescine did not alter the biotin requirement for 
this organism. Three additional strains of N. perflava 
have been investigated, and all demonstrate a require- 
ment for putreseine similar to that exhibited by eul- 
ture #876. 

Other diaminie compounds? which we have tested 
for growth response with N. perflava (876) indicate 
that spermidine, agmatine, and cadavarine may be 
substituted for putrescine. Of these compounds, ca- 
davarine was the least active, and it is possible that 
its low activity might be due to contamination with 
putrescine. 

Experiments are in progress at this time to deter- 
mine the extent to which the amino acid content of 
the medium, as shown in Table 1, can be reduced 
without materially affecting growth, and to determine 
what effect these alterations may have on the vitamin 
requirements of this organism. 


References 


1. Hexpst, FE. J., and SNELL, BE. E. J. Bact., 58, 379 (1949). 
2. Nemes, J. L., Pevczar, M. J., and Doretscn, R. N, J. In- 
fectious Diseases, 88, 156 (1951). 


Manuscript received April 23, 1952. 


2We wish to thank EB. E. Snell, Department of Biochem- 
istry, University of Texas, for his kindness in supplying 
several of these compounds. 


Deficiency of Ceruloplasmin in Patients with 
Hepatolenticular Degeneration 
(Wilson’s Disease)* 


I. Herbert Scheinberg and David Gitlin? * 
Departments of Medicine and Pediatrics, 

Harvard Medical School, and 

The Children’s Medical Center, Boston, Massachusetts 


Wilson’s disease (hepatolenticular degeneration) is 
associated with abnormalities in copper metabolism 
(1). The liver and the lenticular nucleus of the brain 
contain abnormally large amounts of copper (2), 


1This study was supported in part by a grant from the 
National Institutes of Health, USPHS. 

* Postdoctoral research fellow of the National Institutes of 
Health, USPHS. 

* We are very grateful to D. Denny-Brown, who kindly gave 
us access to all his patients with Wilson’s disease, to J. A. 
V. Davies, who kindly allowed us to study his patient, D. B., 
and to L. K. Diamond for generous cooperation in the study 
of his patients E. M. and M. M. BE. L. Rolls and J. A. Murphy 
provided expert and invaluable technical assistance. 
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urinary excretion of copper is excessive (1, 3), the 
pigmented Kayser-Fleischer corneal ring, which is 
characteristic of the disease, presumably contains 
copper (17), and the level of serum copper has been 
reported to be abnormal (4, 5). Since most, if not 
all, of the copper normally present in serum is bound 
to ceruloplasmin (6), an investigation of this protein 
in Wilson’s disease was undertaken. This paper re- 
ports the first results of the study, which show that 
there is a deficiency of ceruloplasmin in patients with 
this disease. 

Ceruloplasmin is a blue a-globulin, with a moleeu- 
lar weight of 151,000, containing 0.34% copper, or 
8 atoms copper/molecule (7). Normal plasma con- 
tains about 30 mg of the protein/100 ml so that 
ceruloplasmin constitutes roughly 0.5% of the plasma 
proteins. The copper appears to be an integral part 
of the molecule and is presumably responsible for 
its blue color, the absorption peak of which is at 
6100 A. 

Spectrophotometric. This method is based on the 
observation that the blue color of ceruloplasmin dis- 
appears on the addition of reducing reagents (6), 
such as ascorbic acid. Blood from fasting subjects 
was drawn, with precautions to avoid hemolysis. 
After centrifuging the blood twice and clarifying the 
plasma by Seitz filtration, light absorption was meas- 
ured in a Beckman spectrophotometer from 5400 to 
6600 A. A cell with a 5.0 em path length was re- 
quired. When successive measurements of the spec- 
tral curve showed no change with time, a solution 
of buffered sodium ascorbate was added in sufficient 
amount to make the plasma concentration 0.27%. 
Spectra were measured hourly for at least 5 hr at 
room temperature, by which time (although not much 
sooner), the maximum decrease in optical density at 
6100 A had oceurred. The concentration of cerulo- 
plasmin was estimated by dividing this decrease in 
optical density, corrected for dilution, by the extine- 

Immunochemical. Rabbits were immunized with 
either crystallized or purified ceruloplasmin (pre- 
pared and kindly supplied by D. R. Kominz and J. 
L. Oneley, of the University Laboratory of Physical 
Chemistry). The antisera obtained, even when erys- 
tallized ceruloplasmin was the antigen, gave precipi- 
tin tests with other purified plasma proteins, as well 
as with ceruloplasmin. The antiserum could be ren- 
dered specific for ceruloplasmin by repeated ab- 
sorption with the serum of a patient with Wilson’s 
disease which was particularly low in ceruloplasmin 
content. The method for the quantitative determina- 
tion of ceruloplasmin in serum was similar to meth- 
ods previously published (8). Copper determinations 
were made according to the method of Cartwright, 
Jones, and Wintrobe (9). 

The results are shown in Table 1. It is apparent 
that in each individual the immunochemical method 
yields consistently higher values for ceruloplasmin 
than the spectrophotometric method. This is true 
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TABLE 1 


CERULOPLASMIN LEVELS IN PLASMA AND SERUM OF 
NORMAL SUBJECTS AND PATIENTS 
WITH WILSON’s DISEASE 


Spectro- Immuno- 
photometric chemical 
method method 
(mg cerulo- (mg eerulo- 
plasmin/100 plasmin/100 
ml plasma) ml serum) 
Normal sub jects H.M. 16.5 
H.S8. 18.1 H.8. 33.5 
eee 15.4 
14.2 
E. B. 15.4 E.B. 25.8 
L. A. 19.0 L.A. 37.6 
N.N. 13.2 N.N. 30.1 
W. Bo. 10.7 W. Bo. 23.6 
W. Be, 12.1 W. Be. 38.7 
Av 15.0 Av 31.6 
Patients with 
Wilson ’s disease M.M. < 2.0 M.M. 4.0 
E.M. < 2.0 E.M. 12.8 
D.B. < 2.0 D.B. 118 
< 2.0 
2.0 
E. R. 7.5 
R. K. 6.4 
4.3 
M.G. 18.3 
J.G. 9.7 
Av < 2.0 Av. 9. 


both for normal subjects and for patients with Wil- 
son’s disease. It is probable that the immunochemical 
results are a more reliable index of the plasma 
ceruloplasmin than the spectrophotometrie values. 
In two instances, copper analyses of the specific pre- 
cipitate were used to caleulate the ceruloplasmin con- 
tent of the serum. In one normal subject, the value 
obtained, 39.4 mg %, compares with 33.5 mg % by 
the immunochemical method and 18.1 mg % by the 
spectrophotometric method. In the other, a patient 
with Wilson’s disease, copper analysis of the specific 
precipitate gave a value of 4.6 mg % ceruloplasmin. 
The immunochemical method gave a value of 4.0 mg %. 
and the spectrophotometric method gave a value of 
less than 2 mg %. 

The reasons for the inaccuracy of the spectro- 
photometric method are not clear. The mechanism of 
the reduction of ceruloplasmin by ascorbic acid in 
plasma is probably complex, as shown by the fact 
that the time required to reach equilibrium is so 
long and that optical densities may rise at a given 
wavelength before finally falling. The low values of 
ceruloplasmin obtained by this method may in part 
reflect the increase in optical density at 6100 A, 
which hemoglobin solutions give on being treated 
with ascorbic acid, thus diminishing the net decrease 
due to reduction of ceruloplasmin. Our plasmas 
usually contained between 1 and 4 mg hemoglobin / 
100 ml (10). 
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Nevertheless, we have included the spectrophoto- 
metric values for two reasons. First, when the de- 
creases in optical density produced in plasma by 
ascorbie acid at 6100 A and longer wavelengths are 
plotted against wavelength, the shape of the curve 
resembles closely curves obtained with solutions of 
purified ceruloplasmin. This suggests that cerulo- 
plasmin is responsible for the optical density de- 
crease, although not all the ceruloplasmin appears 
to react. Second, the differences obtained between 
normal subjects and patients with Wilson’s disease 
are striking enough to make this method a practical 
way of studying relative plasma ceruloplasmin lev- 
els. The immunochemical method, unfortunately, re- 
quires purified ceruloplasmin to produce the antisera, 
and at present very little ceruloplasmin is available. 

Patients with Wilson’s disease have much less 
ceruloplasmin in their serum than normal subjects 
despite the fact that their copper levels may be 
either higher or lower than normal (4, 5). The cerulo- 
plasmin content of their sera is consistently too low 
to account for the serum copper present. The excess 
nonceruloplasmin serum copper is not freely dialyz- 
able since measurement of the cerebrospinal fluid 
copper of three patients with Wilson’s disease showed 
it to be from one tenth to one third the serum level. 
This is not surprising in view of the fact that other 
plasma proteins, including albumin and iron-com- 
bining globulin, are capable of binding copper, al- 
though not as tightly as ceruloplasmin (6, 11, 12). 

In order to determine whether hepatic cirrhosis, 
which is characteristic of Wilson’s disease, is asso- 
ciated with deficiency of ceruloplasmin, the serum 
ceruloplasmin content was measured immunochemi- 
eally in three patients with Laennee’s cirrhosis. The 
values obtained were 27.9, 47.3, and 51.5 mg/100 ml. 

Further studies are in progress to determine the 
role of ceruloplasmin in normal physiology and 
Wilson’s disease. The familial character (1) of the 
disease suggests that it is another example of a 
pathologie condition related to a congenital defi- 
ciency of a specific plasma protein, such as is seen 
in hemophilia. 
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Comments and Communications 


Di-Section—a Dorsalgic Errata 


THE note “Dissa and Data,” by S. Reid Warren, 
Jr., and the Editors (Science, 115, 633 [1952]) is a 
welcome crutch for the stability of our language. I 
would like to extend the “dissa” to a natter of pro- 
nunciation. 

By common usage “dissection” has been converted 
to “di-section,” against the rules, the sense, and the 
dictionaries. After years of trying to sweep back the 
tide, I was encouraged by A. Weir Bell’s “A Dice- 
Sertation on Dice-Section” (Turtoz News, 27, 154 
[1949]), in which he finishes with the battle ery “Dis 
is de only way to say dis woid!” This has been on my 
bulletin board ever since, and some students have been 
sent to read it as many as three times. 

But Dr. Bell’s reinforcement is not enough. One of 
our students who had got the point comes back to 
report that not only is “di-section” tolerated among 
the students in medical school anatomy, it is used by 
some of the staff! 

So I join Dr. Warren in doubt as to where we 
stand. I am reminded of a youthful confusion: In the 
South African Railways the guard’s van (conductor’s 
sanctum) was homologous to our caboose. In the 
present linguistic processing are we in the vanguard 
or the guard’s van? If we are really at the tail end 
of the trend, let us eall a halt and rally for an ad- 
vance to the rear! 

WALKER 
Department of Biology 
Rensselaer Polytechnic Institute 


I sHovu.p like to answer S. Reid Warren, Jr. He 
asks: “Shall I continue my former practices of in- 
struction, or shall I stop being a bigot and forget?” 
Shall I continue to insist that “the word ‘data’ should 
be related to a plural verb form, as ‘the data are,’ 
and that the word ‘disinterested’ means impartial or 
unbiased?” In spite of the offer of the Editors of 
Scrence to help, Dr. Warren is fighting a losing battle. 

In a letter to a literary review periodical, I tried 
to stop the use of “intrigue” as a verb, meaning to 
fascinate, as in the expression “it intrigues me.” 
Whether used as an intransitive verb meaning to 
indulge in underhand plotting, or as a noun meaning 
a scheme for entangling others, intrigue connotes 
rascality and never pleasure or fascination, unless 
possibly in a clandestine rendezvous. In return for 
my efforts, all I received in reply was an irate letter 
from a Florida woman, who cited five definitions from 
a new American dictionary (price, $5.00); the first 
three defined intrigue as she used it, and the last two 
defined it correctly. I replied, pointing out that, 
whereas she had a new American dictionary on her 
side, I had the Oxford dictionary, which gave seven 
definitions of intrigue, six in the correct sense and a 
seventh in the modern popular sense, labeled “col- 
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loquial” or “a journalistic gallicism.” In a second 
letter, which the editor did not publish, I admitted 
that the lady from Florida would win in the end, not 
only because she had a new $5.00 American dictionary 
on her side, but also the radio, newspapers, debutantes, 
and the editor of the literary magazine, whereas I had 
only the King’s English. For these same reasons Dr. 
Warren cannot win. 

Everyone seems to forget that if we say “data are” 
we must also say “datum is,” and Americans do not 
know the word “datum.” The hopelessness of the 
situation is seen in the use of “visa” in the singular. 
In Germany one asks for a “visum,” but it is “a visa” 
in America, and if you want two, you double the 
plural and say “visas.” To correct this habit would be 
impossible. 

Lord Russell put the whole matter in a nutshell 
when, in a controversy with Shaw, he was asked how 
he pronounced “dynasty.” He replied: “I say dyn-asty, 
but so many persons nowadays say di-nasty that I am 
almost ashamed to pronounce it correctly.” 

Botanical Laboratory 
University of Pennsylvania 


My oOpsERVATION for more than a score of years 
has been that the first requirement of clear writing is 
clear thinking. Let me suggest that Dr. Warren con- 
tinue his present efforts and also add to those efforts 
a stronger, definite attempt to obtain clearer thinking 
among his students. 

No thinker will challenge the statement that a per- 
son who is satisfied, for example, with the program 
note “between each number” has had little if anything 
more than a parrot education. Such an education is 
not mandatory in good schools. 

I am still annoyed over the fact that whatever I 
know about correct English has come mostly from my 
own efforts and emphatically not from my last two 
formal instructors in the subject. Their superficialities 
wasted six years of my “schooling” in languages. 

Of course, a lazy or indifferent student is hardly 
likely to appreciate a Dr. Warren—more’s the pity. 


Henry Henpricks KercHam 
Piqua, Ohio 


I, T00, object to the acceptance of English custom 
modified through inadequate language training. May 
I add “strata is” and “errata is” to my stimuli to the 
use of a red pencil? 

FLORENCE MATEER 
Department of Clinical Psychology 
The Claremont (California) Graduate School 


Wuue [Although] I share Dr. Warren’s bigotry 
and yours regarding the common misuses of “data,” 
“disinterested,” “presently,” and “due to”—you might 
have added “comprise” used in place of “constitute”’— 
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I am sorry that you taboo the adversative “while.” 
“While” can sometimes be used correctly in places 
where “although” or “whereas” could be substituted 
without material change of meaning. The “while” at 
the beginning of this note could be replaced by “al- 
though,” but that casual “while” implies a shade more 
clearly that my agreement is a matter of course. 

“Whereas” is rarely used at the beginning of a 
sentence except in leading up to a “Therefore be it 
resolved;” it is more frequently placed later, where 
the alternative is not “although” but “while.” If you 
write “The west slope of the range is gentle, while the 
east slope is steep,” you point out a contrast without 
marked emphasis; and it is sometimes appropriate 
to do just that. If you replace “while” by “whereas,” 
you emphasize the contrast, which is appropriate if 
you mean to be didactic or argumentative—especially 
when, in a controversy, you want to imply that your 
dull-witted opponent is blind to the significance of the 
contrast. But the milder adversative “while”—which is 
a different word from temporal “while,” though spelled 
in the same way—is supported by good usage, and I 
for one want to feel free to use it in places where it 
cannot be confused with temporal “while.” Confusion 
can sometimes be prevented by the use of a comma; 
adversative “while” should usually be preceded by a 
comma, while [whereas] temporal “while” usually 
should not. 

The commonest misuse of “while” (which you fail 
to point out) is putting it in place of “and.” 

Editors and writers of handbooks on composition 
are too ready to throw a word out of the language 
because it is often misused. As a result, many young 
writers are afraid ever to use “since” as a causal con- 
junction, or to write the word “case” unless they mean 
a ease of liquor. The best cure for misuse of these 
words is to practice using them correctly. To abolish 
them is to be like the fond father in one of Sam Wel- 
ler’s anecdotes, who cut off his little boy’s head to 
“to cure him o’ sqvintin’.” 


U. S. Geological Survey 


Washington, D. C. 


Epirorian Note: The editorial changes that would 
normally be made in Dr. Calkins’ communication are 
indicated, because ‘‘and’’ is available for coordinate 
clauses; ‘‘although,’’ for subordinate clauses implying 
or making a qualification or reservation ; and ‘‘ whereas,’’ 
for clauses pointing a contrast. Surely one word, ‘‘ while,’’ 
can be reserved for temporal clauses involving events 
occurring at the same time. The Editors are, of course, 
grieved that they cannot lay editorial pencil on misusages 
within quotations. Although they grant that the west 
slope was gentle and the east slope steep at one and the 
same time, they are certain that the author of the state- 
ment was not concerned with contemporaneity but with 
contrast. 


8. Rem Warren’s note on the “Dissa and Data” 
and your comment thereon invite further remark. One 
of the thought-control techniques of George Orwell’s 
1984 is to do away with various words so that they 
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shall not be available to embody subversive meanings. 
In the process referred to by you, distinctions of mean- 
ing disappear, but the words remain and take on 
meanings duplicating those previously carried by 
other words. In addition to the instances already 
cited are “bullet” = “cartridge,” “enormity” = “magni- 
tude,” “prone” = “supine,” “will” =“shall.” From the 
standpoint of scientific usage, “concept” is perhaps 
the chief loss; the word has become gobbledygook for 
“idea” or “notion.” 

Semantic change is, of course, always with us, but 
the speeded communication processes of our day ac- 
celerate it. The particular sort of change here consid- 
ered looks like a function of cultural leveling associ- 
ated with economic levelings of recent years. When 
the cultural milieu is no longer sensitive to a nuance 
of meaning such as is carried by “disinterested,” it is 
natural for this meaning to disappear (the word’s per- 
sistence in favor of “uninterested” may be due in part 
to phonetic qualities). As the weight of authority in 
usage passes to a more “common” source, the pereep- 
tivity connoted by these more specialized meanings 
no longer operates, and the words become mere syno- 
nyms for existing expressions, as above. 

The history of the English language endowed it with 
an exceptionally large vocabulary, well suited to rep- 
resenting finer shades of meaning—some of them finer, 
apparently, than the general culture now finds it worth 
while to sustain. The end of this semantic fusion is a 
stock of ideas approximating that of Basic English, 
with a top-heavy vocabulary that has given up its dif- 
ferentiating function. From a Lowerarchical stand- 
point (C. S. Lewis), it is an improvement on thought- 
control; it is thought-atrophy. 

F. L. WELLS 
Department of Hygiene, Harvard University 


You may title this communication: “Etiology of 
Dorsalgia.” 

On Sept. 18, 1952, I read an essay by W. D. Grampp 
(Sat. Rev., 9, Sept. 20 [1952]) deerying the gobbledy- 
gook, supererogation, and pleonasm that are the de- 
spair of those whose work requires that they read 
public documents and serious commentaries on public 
affairs. 

How fortunate, I thought, are those of us who read 
largely in the field of science. But on that same day I 
read the announcement and rules of the 1952 Social 
Science Prize in “Association Affairs” (Science, 116, 
288 [1952]). Oh, my aching back! Even the rules are 
called “conditions of the competition.” 

Let me quote from Grampp: 


Finally, there are the cloud-cuckoo words, phrases, and 
verbal gestures which snatch us off the ground and lift 
us into a realm of giddy abstractions. Such are ‘‘socio- 
economic considerations’’ . . . ‘‘ political and psychologi- 
eal realities’’ . . . ‘‘in the context of dynamic factors.’’ 
Hardly ever can we know what the user means to convey. 
Almost always can one know what the words do convey, 
which is everything, and therefore nothing. Instead of 
following the excellent advice of the semanticists, to be- 
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come more and more specific whenever possible, the em- 
ployers of cuckoo words become more and more abstract. 
Onward and upward we are carried until at last we are left 
floating about a cuckoo-land of verbalisms, flattered per- 
haps at having risen so high but utterly at a loss to know 
where we are. 


Please, no more “space-time frame of reference” 
... “the manner of theoretical-factual construction 
that can be studied in the line of progress” .. . “lib- 
eration from traditional philosophic-linguistic conven- 
tions” . . . “framework of the best-formulated evo- 
lutionary naturalism.” 

These leave me flattered but utterly lost. 

AARON APPLEBY 
William Douglas McAdams, Incorporated 
New York 


Destruction of our Cultural Heritage 


Wir a widespread program planned or already 
under way in the vast Missouri Basin, as well as in the 
Ozarks region of Missouri and Arkansas, for construc- 
tion of flood-control reservoirs and hydroelectric dams 
by the U. S. Corps of Engineers, serious thought 
should be given to a program of scientific research that 
has as its aim a complete, cooperative study of the 
historical, archaeological, geological, and botanical re- 
sources of the areas to be inundated. There has been 
no joint scientific study by the interested agencies to 
determine if these dams are really the most satisfac- 
tory and most economical answer to the problem of 
river control and electric power production. The Corps 
of Engineers has, in most instances, gone ahead with 
construction without advice and without the scientific 
information that is available on the rivers involved. 

Science can play an important role in the planning 
of adequate river control and utilization. For example, 
Weather Bureau records on the climatic conditions of 
a given area rarely go back more than 60 or 70 years. 
Careful examination of available historical documents 
as to climate and river conditions may carry the record 
back another hundred years, although such informa- 
tion also is scanty and incomplete. Yet, the rivers in 
the Missouri Basin and in the Ozarks, such as the 
Missouri, Osage, White, Current, Eleven Points, and 
others, have been the scene of human occupation for 
10,000 years—perhaps longer. Through archaeological 
research, information can be obtained as to how these 
early people lived with respect to the rivers, and how 
stream and climatie conditions changed and varied 
over thousands of years. Such information, provided 
through scientific research, could give river planners 
a tremendous amount of highly valuable data that can- 
not be obtained from any other source. To plan the 
control of a river intelligently, engineers must know 
how that river has acted and what it has done over 
as long a period as possible. Yet, under the present 
system, dams are being constructed and reservoirs are 
being formed that are flooding the only—and the last— 
information available as to the past history of these 
mideontinent waterways. Present river planning is 
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based largely upon inadequate information and guess- 
work. 

In the recently completed Bull Shoals Reservoir 
area on the White River in Missouri and Arkansas, 
some 400 archaeological sites were located by scientists 
from the University of Missouri and Arkansas Uni- 
versity. Even this number is little more than a frac- 
tion of the total, and only three or four of the known 
sites were partially excavated. Funds were not avail- 
able to either university to make a more thorough 
study of the region. No historical research was done 
in the Bull Shoals district, and very little botanical 
exploration. Thus we have an area in the center of 
the Ozarks, covering thousands of acres, about the 
prehistoric and historic inhabitants of which we have 
almost no knowledge. Future archaeological and his- 
torical research in the Ozarks will suffer because of 
this void in cultural knowledge. We cannot go back 
now and learn more, for the Bull Shoals Reservoir site 
will be inundated for an incaleulable period of time. 

With the Congress of the United States appropri- 
ating hundreds of millions of dollars for the con- 
tinued construction of flood-control and hydroelectric 
dams, some provision should be made for the adequate 
study and preservation of the archaeological, histor- 
ical, botanical, and geological records about to be 
destroyed. One half of 1 per cent of the money spent 
on the construction of Bull Shoals Dam would have 
been enough to conduct many such essential scientific 
studies. And, from such study, it would have been 
possible for the Corps of Engineers to acquire vitally 
important information upon the past behavior of 
White River and to plan the project more intelli- 
gently. In addition, Missouri and Arkansas would 
not today be in the dark as to the ecology of the men, 
plants, and animals that once lived in the inundated 
area. Archaeological research, carried on in close co- 
operation with geological, botanical, and historical 
studies, can contribute much important knowledge to 
our present-day planners and to future generations. 
Only by studying the past can we hope to cope intelli- 
gently with the future. 

The people of the United States, especially those 
engaged in scientific pursuits, should exert their influ- 
ence to see that in future river projects we will not 
destroy critical relics of our cultural heritage. 

Marvin E. Tone, JR. 
Committee on the Pomme 
de Terre Basin, Springfield, Missouri 


Interrelation of Succinic Acid Dehydrogenase 
with Apodehydrase and Codehydrase* 


ALCOHOL dehydrogenase and, as we have found, 
succinic acid dehydrogenase require for their action 
the presence of a codehydrase, diphosphopyridine 
nucleotide. Theorell and Bonnichsen (1), working with 
erystallized aleohol dehydrogenase from horse liver, 
established that the coenzyme is bound by its pyridine 


1The technical assistance of Friedrick Roewer is grate- 
fully achnowledged. 


Science, Vol. 116 


| 


ring to a sulfhydryl group of the apoenzyme. In our 
experience, apodehydrase and codehydrase form an 
easily dissociatable system. Fully activated succinic 
acid dehydrogenase from mouse liver is completely 
inactivated by diluting the liver homogenates twenty 
times. The reduction of triphenyl-tetrazolium chloride 
(TTC) to formazan and the reduction of methylene 
blue to its leuco base were used as tests for enzymatic 
action. Similar inactivation by dilution takes place 
in the system aleohol apodehydrase from yeast that 
had been activated by the coenzyme. The activity of 
the enzyme that was lost by dilution is again restored 
to its full value by the addition of excess codehydrase. 
There exists a dissociation equilibrium between apo- 
enzyme and coenzyme which changes in relation to 
concentration, and which corresponds to the respec- 
tive enzymatic activities. Apodehydrase and codehy- 
drase are therefore bound differently than is cyto- 
chrome c to its complementary protein (2). 
Ernst WaALpSCHMEIDT-LEITZ 
HELMUTH SPRINZ 
Hepatitis Research Laboratory, 98th General 
Hospital, U. S. Army, European Command 
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An Index of Educational Qualifications 
of a Faculty 


SEVERAL years ago the writer compared the formal 
educational qualifications of the faculties of corre- 
sponding departments of two similarly organized eol- 
leges during the preceding decade. From a study of 
data compiled from catalogues and bulletins issued by 
the two institutions, it was apparent that the formal 
educational qualifications at one college were superior 
to those at the other, but the comparative trends at 
the two colleges were not so evident. In an attempt to 
show the comparison more clearly, two indexes (Table 
1) were tried. 

TABLE 1 
INDEXES OF ForMAL EpucaTion 
(B= bachelors, M = masters, D = doctors) 


(4B 4+5M 47D) 


4-5-7 
7 Index 7(Bi MTD) x 100 
1B +2M+4D) 
1-2-4 Index = (28 + 2M + 4D) 
ndex x 100 


The 4-5-7 index is based simply on the total num- 
ber of collegiate years generally required for each of 
the three academic degrees, but, in order to give more 
weight to advanced degrees, the 1-2-4 index was tried. 
Qualitatively, the comparison and trends were similar 
with both indexes, but the 1-2-4 index brought them 
out more clearly. Consequently, and for the sake of 
brevity, only the 1-2-4 index will be considered here. 

Since the data used in the study were unofficial and 
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TABLE 2 
Format Epvucation or Two FAcuLties 

Year Bachelors Masters Doctors 

College 1, Department X 
1937 1 6 10 77.9 
1938 0 6 ll 82.3 
1939 0 6 12 83.3 
1940 0 6 13 84.2 
1941 0 5 13 86.1 
1942 0 4 13 88.2 
1943 0 4 13 88.2 
1944 0 3 15 91.7 
1945 0 3 16 92.1 
1946 0 3 16 92.1 
College 2, Department X 

1937 3 5 6 66.1 
1938 3 5 7 68.3 
1939 2 6 8 71.8 
1940 2 6 9 73.5 
1941 2 5 10 76.5 
1942 2 5 8 73.3 
1943 2 6 7 70.0 
1944 2 7 7 68.7 
1945 2 8 7 67.6 
1946 3 8 6 63.2 


were subject to some error in compiling and process- 
ing, assumed data will be used for illustration. Ac- 
cordingly, synthetic data for corresponding depart- 
ments of two hypothetical colleges are given in the 
first four columns of Table 2. For both departments 
the resulting caleulated 1-2-4 indexes are shown in the 
fifth column. 

The data given in the first four columns of Table 2 
show that formal educational qualifications at College 
1 are superior to those at College 2. A brief inspec- 
tion of the caleulated 1-2-4 indexes given in the fifth 
column of Table 2 will serve to show clearly the trends 
at the two colleges and the comparison between the 
trends. These relations are shown more concisely in 
Fig. 1. 

In this paper, the expression “formal educational 
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Fic. 1, 1-2-4 Indexes of formal education: solid line for 
Department X of College 1; broken line for Department X 
of College 2. 
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qualifications” is used to denote academic training in 
the field being taught. It is recognized that other forms 
of professional training constitute valuable qualifica- 
tions of a teacher. Be that as it may, the formal edu- 
cational qualifications index is offered only as a meas- 
ure of the pertinent academic training of a college 
faculty. As used in this paper, the index does not take 


into consideration academic training in excess of the 
requirements for a lower degree but insufficient for a 
higher degree. Such training could be recognized by 
using appropriate fractional values. 

C. Kinney Hancock 
Department of Chemistry 
Agricultural and Mechanical College of Texas 


Book Reviews 


An Explorer-Scientist’s Pilgrimage: The Autobiog- 
raphy of William Herbert Hobbs. Ann Arbor, 
Mich.: Edwards, 1952. 222 pp. Illus. $3.75. 

The reviewer has often tried to figure out what a 
well-matured man was like when he was a lad. This 
book answers the question effectively for one. The re- 
verse question has also been pondered. What will the 
student of today be like when he is 60? 80? 90? If 
Dr. Hobbs’ tutors ever let their imaginations thus 
wander they will be interested in reading this satis- 
fying story! 

Dr. William Herbert Hobbs studied at four univer- 
sities, taught at three, and lectured at many. Some of 
these contacts were important in his development, but 
the contacts with men were more valuable than those 
with institutions. 

As the title suggests, Hobbs was a traveler—par- 
ticularly a geologic traveler—and an observer-student. 
He visited Europe several times, Africa twice, the 
Pacific Islands, Japan, Australia, New Zealand, the 
Hawaiian Islands, Greenland several times, and ap- 
parently most of the United States, always with his 
eyes open to minerals, rocks, and geologic phenomena. 
He became an authority on earthquakes, voleanoes, and 
glaciers, and his more than 400 articles and 15 books 
show his magnificent range of interest and scholarly 
approach to the problems that caught his attention. 
Translations of some of these have been made into 
French, German, Italian, Spanish, and Rumanian. He 
met men easily and was privileged to possess acquain- 
tance with a long list of leading men in science, edu- 
eation, government, and business, both in America and 
abroad. 

Besides all his valuable personal and institutional 
contacts, there have been the projects and field prob- 
lems with which he has wrestled. All have been im- 
portant in his development. Hobbs’ research has in- 
eluded voleanoes, present and past, in Italy, Green- 
land, Germany, Paricutin in Mexico, Lassen in Cali- 
fornia, and Halemaumau in Hawaii; earthquakes in 
Spain, Calabria, Malta, and the eastern and western 
United States; glaciers in Alaska, Greenland, Switzer- 
land, and ancient glaciers in Wisconsin, Iowa, New 
England, and the scablands. He has studied and writ- 
ten upon arctic and antarctic problems. After careful 
study of maps and literature he has presented new 
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interpretations of several exploratory journeys by 
others. He has made great contributions to the prob- 
lem of winds on Greenland’s icecap, and on continen- 
tal glaciers. 

The book should be read by young scientific aspir- 
ants and by any who doubt the value of environment 
and contacts or the reaction of native ability and ap- 
plication to environment. 

Grorce D. 
279 Oak Street, Oberlin, Ohio 


Intermediate College Mechanics: A V ectorial Treat- 
ment. Dan Edwin Christie. New York—London: Me- 
Graw-Hill, 1952. 454 pp. $7.00. 

With the emphasis of present-day mechanics on 
vectorial methods, it might be considered too much to 
ask that a completely adequate treatment of the analy- 
sis involved could be incorporated in a text on inter- 
mediate mechanics without, at the same time, obscuring 
the physical principles involved. Too often, the college 
junior, in his preoccupation with the complexities of 
the vector mode of treatment, sacrifices physical under- 
standing to mere manipulation of symbols. 

As a vectorial treatment, Christie’s book provides a 
well-consolidated body of physical material, while still 
presenting the requisite mathematics in some detail 
but without undue prominence. Each concept has been 
given careful attention with regard to illustrative ex- 
amples and has, on the whole, been complemented by 
a set of well-graded exercises. 

In the arrangement and development of the text, 
the author largely follows the standard pattern of 
procedure. The notion of force, encountered after the 
preliminary treatment of vector algebra, is taken up 
from a semi-intuitive point of view. With the state- 
ments of Newton’s three laws, the analytical basis for 
staties of a particle is established. The case for equili- 
brium of rigid bodies follows in the very lucid chapter 
on couples and moments. 

Time, the “third basic ingredient of mechanics,” is 
added next. Here the student is introduced to the fun- 
damental nature of vector rates of change. The author 
very skillfully keeps the purely formal aspects of the 
analysis subordinate to the principles embodied in 
their formulations. The logical development of the 
kinematies of a particle and of rigid bodies follows, 
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yielding the usual expressions for velocities and ae- 
celerations. 

In the treatment of dynamics and “energetics,” there 
are many points of pedagogical merit. Having intro- 
duced the concept of mass and the vector formulation 
of the second law, the author deals with motion rela- 
tive to a noninertial system of reference. In this the 
resultant force acting is reinterpreted to include 
“frame” and Coriolis forees—the presentation of this 
artifice being direct and appealing and not having the 
vague touch of mystery engendered by the use of the 
term “reversed effective.” 

The development of work and energy principles is 
more or less standard in approach. Here again the 
coherence of text, examples, and exercises, and their 
orientation with respect to preceding work, are ex- 
plicitly brought out. 

It is not until the time integral of the principal 
equation of dynamics is treated that the second law 
of niotion is given in general form. Logically this 
arises as a natural outcome at this point. Little atten- 
tion, however, is given to this form as such: rather, the 
impulse-momentum principle is preferred. 

The more sophisticated ideas of force fields, with 
the concomitant utilization of vector operational meth- 
ods, appear in the final chapter on rigid mechanics. 
The approach again is purely functional, since two of 
the final chapters of the text are devoted to rather 
concisely analytical expositions on the mechanics of 
deformable bodies and of ideal fluids. A brief treat- 
ment of one-dimensional wave motion and kinetic the- 
ory constitute the final chapters. 

H. R. 
Department of Physics, Purdue University 


The Lipids: Their Chemistry and Biochemistry, 
Vol. 1, Chemistry. Harry J. Deuel, Jr. New York- 
London: Interscience, 1951. 982 pp. $18.50. 


The great mass of knowledge already accumulated, 
and the accelerating flood of information being pub- 
lished, have made it difficult for the specialist in any 
one of most fields to keep in mind the innumerable 
facts of pertinence in that field, and have made it im- 
possible for most scientists to be versed to their own 
satisfaction in related fields. To mitigate the difficulty, 
there is fortunately an increasing number of periodic 
reviews, comprehensive symposia, and monographs. 

Professor Deuel, well known for his many contribu- 
tions to the biochemistry of the lipids, has undertaken 
the formidable task of preparing a compendium on 
the lipids. In this volume he has assembled the infor- 
mation on the chemistry of the lipids in an admirably 
organized way. The biochemistry of the lipids is to be 
the subject of Volume II. 

The author has covered the area so intensively into 
1950 that most individuals, even specialists, will find 
practically everything they desire, and the extensive 
bibliography of over 3500 citations will certainly, in 
most instances, make possible the convenient location 
of any available additional information sought. The 
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lengthy table of contents provides an outline of the 
material covered and will usually lead at a glance to 
any desired topic. The text itself displays this care- 
fully prepared outline by the use of typographically 
distinct headings, subheadings, ete., facilitating the 
location of desired information. The index has been 
most exhaustively assembled, approximately a sixth of 
the total pages being devoted to the indexes of authors, 
subjects, and plant and mineral sources of the lipids. 

Extensive diseussions are included of all the well- 
known and apparently of the other less well-known 
simple, compound, and derived lipids. Each substance 
is diseussed with respect to provenience, isolation, puri- 
fication, and physical and chemical properties, in- 
cluding methods of preparation. Physical properties 
are correlated with chemical nature. Solubilities, melt- 
ing points, boiling points, and spectral behavior, for 
example, are considered in detail with respect to strue- 
ture of the various types of fatty acids. Among the 
many topics diseussed are crystalline habits and poly- 
morphism of the fatty acids, analysis of fats, con- 
stants used in identification of fats, oil and fatty 
acids, interesterification, inhibitols and antioxidants, 
chromatographic separation, including an admirable 
concise presentation of the theoretical basis for ad- 
sorption phenomena, stereoisomerism of the caroten- 
oids and vitamins A, activation of provitamins D, and 
biological activity in relation to chemical structure of 
vitamins E and K and related compounds. Every topic, 
in fact, that could be expected is treated in adequate 
detail, and every constituent of living tissues, insoluble 
in water but soluble in fat solvents, or related to the 
accepted lipids, is discussed. 

Structural formulas are generously employed, with 
very few detected errors; 102 figures and diagrams 
are included. Of the 204 tables, some are taken from 
or based on tables of other authors, but many have 
been newly prepared. 

Biochemists, and all others whose work relates to 
the constituents of living tissues and their functioning, 
will find this a valuable source of ready, comprehen- 
sive information on the chemistry of the lipids, and 
many will find this an indispensable addition to their 
personal libraries. 

C. Corey 
Department of Chemistry, Purdue University 


Morphogenesis: An Essay on Development. John 
Tyler Bonner. Princeton, N. J.: Princeton Univ. 
Press, 1952. 296 pp. $5.00. 


The problem of development of form has been vari- 
ously considered by many individuals, most of whom 
become bewildered by the multiplicity of types and by 
the inadequacy of any generalization to explain the 
many differences. Most biologists accept form without 
thinking of it as one of the fundamental problems 
which every living thing must solve in its own peculiar 
species’ way. 

In the search for a single generalization to cover all 
the contingencies of the three fundamental construc- 
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tive constituents of living systems, Bonner invokes the 
ultimate microconstitution. Biologists always manifest 
an unusual penchant for hoping that chemists and 
physicists will promote their fields to the clarification 
of biology. When the biologists think usefully in pre- 
cise instead of generally descriptive analogies, the sig- 
nificance of chemical and physical fundamentals will 
be biologically applicable. Bonner has considered se- 
lected morphogenetic examples from the entire bio- 
logical field. He has stressed the cardinal factors which 
focus attention on the development of form. Although 
he may be accused of superficial treatment, he has 
picked his materials wisely. 

The provocative points revolve around oversimpli- 
fied definitions and bring to our attention our own 
shortcomings in this regard. For example: 

Growth is the increase in size in living matter, involv- 

ing the intake and storage of energy by new protoplasmic 
synthesis. . . . Morphogenetic movements are migrations 
of the protoplasm without synthesis of living materials. 
. . . Differentiation is an increase in the detectable differ- 
ences in chemical composition (resulting from synthesis) 
of parts of an organism which occurs between one time 
during development and another time. 
It is not fair to remove these passages from context. 
There is in most eases sufficient textual amplification 
to give a much better picture than expressed here, but 
the primary definitions should carry a greater degree 
of precision than is expressed. 

The discussion of size and pattern is illustrated 
mainly by plants. The analogy with erystals, with a 
clear consideration of surface-volume relations, serves 
as a fitting interlude for the discussion of physies and 
chemistry in development. The complexity of the ener- 
getics, as Bonner points out, will not of itseif explain 
development. Other physical aspects, such as surface 
tension, crystallization, or diffusion, are considered as 
possible parts of the picture of change. Their possible 
nature in the living system is discussed. This is sub- 
ject, of course, to the necessary modifications imposed 
by the biological system, which seems to have an un- 
erring way of never being as completely dependent 
upon the physical conditions as we would like to have 
it be. Growth in all its diversity has been discussed. 
The problems of intrinsic control, genie control, hor- 
monal control, and internal configuration are all 
touched upon. The logical conclusion is evident that 
we do not know how the genes and the protoplasmic 
components manage to create the perfect pattern of 
growth. 

The succeeding chapter deals with the patterns of 
morphogenetic movements. The synthesis of deserip- 
tive reactions moves smoothly through the entire first 
part, which deals with plants, but as we turn to ani- 
mal development the picture is not nearly so sharp. 
The tendency is to accede to a much simpler formali- 
zation of vertebrate eggs than is at present possible. 
Much study will be necessary before the reactive com- 
ponents ean be isolated and their relative import on 
development known. 

When the discussion comes to patterns of differen- 
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tiation we find that “differentiation” is used without 
any specific reference to the structure involved. The 
pattern is different from the process by which it has 
become a pattern, a resultant determination without 
process of becoming. In attaining differentiation we 
again must consider the multiple factors that are at 
work. Bonner points out that there are different levels 
of differentiation, which may be arrived at indepen- 
dently—although not necessarily so. It is a corollary 
to this that the pattern of differentiation may also fol- 
low a like rule. 

Bonner deserves our thanks. He makes no pretense 
of giving the answer to the problem of form. He has, 
however, placed it succinctly before us and has focused 
attention on what we do not know but need to know 
before a more definite answer can be given to the sig- 
nificant factors underlying the formative pattern of 
development which results in the specific form of the 
organism. 

Joun NICHOLAS 
Osborn Zoological Laboratory, Yale University 


Scientific Book Register 


Man and Epidemics, C.—E. A. Winslow. Princeton, N. J.: 
Princeton Univ. Press, 1952. 246 pp. $4.00. 

Low Temperature Physics: Four Lectures. F. E. Simon 
et al. New York: Academic Press; London: Pergamon 
Press, 1952. 132 pp. Illus. $3.50. 

A Brief History of Entomology. Including time of 
Demosthenes and Aristotle to modern times. Herbert 
Osborn. Columbus, Ohio: Spahr & Glenn, 1952. 303 pp. 
Tilus. $4.50. 

Physical Foundations of Radiology. 2nd ed. Otto Glasser, 
Edith H. Quimby, Lauriston S. Taylor, and J. L. 
Weatherwax. New York: Hoeber, Harper, 1952. 581 
pp. $6.50. 

A Trail of Research in Sulfur Chemistry and Metabolism 
and Related Fields. Vincent du Vigneaud. Ithaca, 
N. Y.: Cornell Univ. Press; London: Geoffrey Cum- 
berlege, Oxford Univ. Press, 1952. 190 pp. Illus. $3.25. 

Recent Progress in Hormone Research: Proceedings of 
the Laurentian Hormone Conference (1951), Vol VII. 
Gregory Pincus, Ed. New York: Academic Press, 1952. 
527 pp. $9.50. 

Sun, Moon, and Planets. Roy K. Marshall. New York: 
Henry Holt, 1952. 129 pp. Illus. $2.50. 

Connective Tissues. Transactions of the Third Confer- 
ence, February 14-15, 1952, New York. Charles Ragan, 
Ed. New York: Josiah Macy, Jr. Fdn., 1952. 166 pp. 
Tilus. $3.50. 

Carbohydrate Metabolism: Correlation of Physiological, 
Biochemical and Clinical Aspects. Rev. ed. Samuel 
Soskin and Rachmiel Levine. Chicago: Univ. Chicago 
Press, 1952. 346 pp. Illus. $8.50. 

Advances in Electronics, Vol. IV. L. Marton, Ed. New 
York: Academic Press, 1952. 344 pp. Illus. $7.80. 

Mathematical Models. H. Martyn Cundy and A. P. Rol- 
lett. New York: Oxford Univ. Press, 1952. 240 pp. 
Tilus. $5.50. 

Mechanics. Part I: Statics; Part Il: Dynamics. J. L. 
Meriam. New York: Wiley; London: Chapman & Hall, 
1952. 671 pp. Illus. $4.00 each. 
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Methods of desiquing of experiments... 


. is the primary contribution of statistical methods to chemical 
experimentation. Chemists have developed a facility for extracting 
the information from their experimental data (by awkward meth- 
ods sometimes) but have not, in general, gained an appreciation of 
the need for experimental designs giving efficient estimates of effects 
and valid estimates of experimental errors. 


This manual has been prepared as an adequate description of 
how the present knowledge on design of experiments can be applied 
in chemical investigation. It contains a collection of methods most 
commonly employed by the author in connection with his work in 
one of the largest industrial research organizations. The book is 
built on case histories. A knowledge of the mathematics of prob- 
ability is not a requisite, but the author conveys a fundamental 
understanding of the philosophical logie and practical limitations 
of statistical technique. 


STATISTICAL METHODS 


for Chemical Experimentation 


CONTENTS: By W. L. Gore, E. I. du Pont de Nemours & Company, Wil- 
I. Introduction mington, Delaware 
Il. Statistical Concepts 
Tho oF 224 pages, 47% x 7, 20 illus., 47 tables, $3.50 
IV. Analysis of Variance 
of USE COUPON BELOW TO ORDER TODAY 


VI. Correlation and Regression 
Vil, Attribute Statistics 


Tables Gentlemen: Date: 
Index to Formulae Please send me the following: 
cl (.) GORE, Statistical Methods $3.50 
ee nd (0 Please keep me informed about further manuals in the series. 
Bibliography Check Enclosed Send Bill Send Approval’? 
Subject Index 
Name 
Firm/Institution 
Address . 
City Zone State 


INTERSCIENCE PUBLISHERS, INC. 


250 FIFTH AVENUE, NEW YORK 1, N. Y. 


October 31, 1952 9 
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GET YOUR ADVANCE COPY 
of the General Program-Directory 
of the St. Louis Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 119th Meeting of the AAAS in St. Louis, December 26-31, 
1952, will be available to anyone, at cost, within the first week in December—whether he can attend 
the Meeting or not. This year the General Program will be much simplified in format and the Directory 
content increased. You will want it for your reference shelf. 


Program content Directory content 

1. The General Symposia: “Disaster Recovery” and 1. AAAS officers and staff for 1952. 

en . 2. Complete roll of AAAS presidents and their fields. 
2. Programs of the 18 AAAS sections and subsections i Ges 

(symposia and contributed papers). 3. The 236 affiliated organizations. 
3. Programs of the more than 30 participating societies. 4. Historical sketch and organization of the Associa- 
4. The Special Sessions: AAAS, Academy Conference, —_ 

Conference on Scientific Manpower II, National 5. Publications of the Association. 

Geographic Society, Phi Beta Kappa, RESA, ‘ - 

Sigma Xi. 6. AAAS Awards and Grants—including all past 

winners. 


5. Details of the Kiel Auditorium, downtown hotels, 
Washington University. 7. Membership figures by sections. 

6. Titles of the latest scientific films to be shown in 
the AAAS Science Theatre. 


7. Exhibitors in the 1952 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS. 


8. Section committees (Council members) in detail. 


9. Local committees. 


Advance Registration 
Advance registration—if you can attend the Meeting—has these advantages: 1) You avoid delay at Registration 
Desks upon arrival; 2) You receive the General Program-Directory in ample time, unhurriedly, to decide among 


events and sessions you particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting 
opens. 


The coupon below may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. Fj Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, 
and all privileges of the Meeting. 


1b. F) Enclosed is $1.50 for only the Program-Directory. (If you should attend the Meeting, later, Badge and privileges 
me may be secured for $1.00 more.) 
(Check one) 


(Please print or typewrite) (Last) (First) (Initial ) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


5. YOUR FIELD OF INTEREST 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 


10 Science, Vol. 116 


| 
| 
| 
| 
‘ 
4. OFFICE OR HOME ADDRESS 
or receipt o ogram-Directory) 
| 
a 


elds. 


past 


ation 
nong 
eting 


eee 


. 116 


APPLICATION FOR HOTEL RESERVATIONS 
19th AAAS MEETING 
St. Louis, Mo., December 26-31, 1952 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in St. Louis. Please send your application, not to any hotel 
directly, but to the AAAS Housing Bureau in St. Louis and thereby avoid delay and confusion. The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in 
two weeks or less. Share a room with a colleague if you wish to keep down expenses. Mail your ap- 
plication now to secure your first choice of desired accommodations. All requests for reservations must 
give a definite date and estimated hour of arrival, as well as date and approximate hour of departure. 


HOTELS AND RATES PER DAY 


Hotel* Single Double Bed Twin Beds Suites 
CHASE 6.00— 9.00 8.00—10.00 8.00-—12.00 14.00—30.00 
DESOTO*D 4.00— 6.00 6.00— 9.00 7.50—14.00 11.50-—22.00 
JEFFERSON*D 4.50— 8.50 7.50—11.00 8.50—11.50 19.00—30.00 
LENNOX D 5.00-— 7.00 6.50— 9.00 8.50— 9.50 13.00 & up 
MAJESTIC D 3.25— 4.50 5.25— 6.25 7.00— 8.00 10.00—15.00 
MARK TWAIN D 4.50— 6.50 6.00— 8.50 8.50— 9.50 16.00 & up 
MAYFAIR D 4.00— 7.00 5.50— 8.00 8.00—12.00 15.00 & up 
MELBOURNE 4.50— 8.00 6.50— 8.50 8.50—11.00 17.00—25.00 
ROOSEVELT Reserved for mathematicians, $2.75 to $3.75 per bed. 
SHERATON 5.25— 8.85 8.00—11.00 9.00—12.50 11.00—30.00 
STATLER*D 4.00— 7.00 6.50— 9.50 7.50-11.00 21.50-26.50 


% Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 
please see Association Affairs, Science, July 25, or The Scientific Monthly, August. 


D = downtown hotel; the other hotels (not downtown) are for the mathematicians primarily. 


THIS IS YOUR HOTEL RESERVATION COUPON 
AAAS Housing Bureau 

St. Louis 1, Mo. 


Please reserve the following accommodations for the 119th Meeting of the AAAS in St. Louis, Dec. 26-31, 1952: 
TYPE OF ACCOMMODATION DESIRED 


Simale Room Desired Rate ........0. Maximum Rate ........ 

Double-Bedded Room ..... Desired Rate .......... Maximum Rate ........ Number in party .......... 
Twin-Bedded Room ...... Maximum Rate ........ 

Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


(These must be indicated—add approximate hour, a.m. or p.m.) 

(Individual requesting reservation) (Please print or type) 

(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
October 31, 1952 
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By R. E. Snodgrass 


U. S. DEPT. OF AGRICULTURE 


A Textbook of 
ARTHROPOD 
ANATOMY 


Table of Contents 


Preface. Introduction. 


I. Tue Triosira. General Structure. Head, or Pro- 
soma. Body, or Opisthosoma. Appendages. 


II. Lrwutus. General External Structure. Eyes. Ap- 
pendages. Relationships of the Xiphosurida. 


III. Tue Eurypreripa. 
IV. Tae Pycnoconipa. 
V. Tue Aracunipa. The Scorpion. Spiders. A Tick. 


VI. Tue Crustacea. Anaspides. The Crayfish, Cam- 
barus. An Isopod, Ligyda. 

VII. Tue Curopopa. Scutigera. Lithobius. 
cryptops. A Geophilid. 

VIII. Tue Dretopopa. Head and Mouth Parts. Body 
Segments and Legs of a Polydesmoid Diplopod. 
Body Segments of a Juliform Diplopod. Eyes of 
Diplopoda and Chilopoda. 

IX. Tue Pauropopa. 


X. Tue Sympnyza. General Structure. Head and 
Mouth Parts. Body Appendages. Life History of 
Scutigerella immaculata. 


XI. Tue Hexapopa. Diplura. Thysanura. Pterygota: 
The Cockroach, Periplaneta. 


References. Index. 
416 pp. (approx.), 88 illus. $6.00 


Examination copies on request 


READY IN DECEMBER 


Comstock 


PUBLISHING ASSOCIATES 
A Division of Cornell University Press—Ithaca, N. Y. 
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Meetings & Conferences 


Nov. 2-5. Southern Psychiatric Association. The Green- 
briar, White Sulphur Springs, W. Va. 

Nov. 2-8. Inter-American Congress of Radiology. Mexico 
City. 

Nov. 6-7. Pittsburgh Diffraction Conference (Annual). 
Mellon Institute, Pittsburgh. 

Nov. 6-8. American Association of Textile Chemists and 
Colorists (Annual). Hotel Statler, Boston. 

Nov. 6-9. Scientific Apparatus Makers Association (Mid- 
year). The Homestead, Hot Springs, Va. 

Nov. 9-10. American Society for the Study of Arterio- 
sclerosis (Annual). Hotel Knickerbocker, Chicago. 

Nov. 9-15. American Education Week. 

Nov. 10. Soil Conditioner Conference. Hotel Plaza, New 
York. 

Nov. 10-12. National Academy of Sciences (Autumn). 
St. Louis. 

Nov. 10-13. American Petroleum Institute (Annual). 
Conrad Hilton Hotel and Palmer House, Chicago. 

Nov. 10-13, National Electrical Manufaeturers Associa- 
tion. Chalfonte-Haddon Hall, Atlantic City. 

Nov. 12—Dee. 10. Unesco General Conference Paris. 

Noy. 12—15. Inter-American Convention of Bngineers. San 
Juan, Puerto Rico. 

Nov. 13. Capital District Conference on Aging. Ann Lee 
Home, Albany, N. Y. 

Nov. 13-15. American Society of Tropical Medicine and 
Hygiene and American Academy of Tropical Medicine 
(Annual). Hotel Galvez, Galveston. 

Nov. 13-15. Geological Society of America. Hotel Statler, 
Boston. 

Nov. 15, Symposium on Cerebral Palsy, United Cerebral 
Palsy Associations. New York Academy of Medicine, 
New York. 

Nov. 17-19. Association of Military Surgeons of the 
United States. Hotel Statler, Washington, D. C. 

Nov. 17-20. Society of American Foresters and Canadian 
Institute of Forestry. Mount Royal Hotel, Montreal. 
Nov. 17-21. American Society of Agronomy. Netherland 

Plaza Hotel, Cincinnati. 

Nov. 17-21. Gulf and Caribbean Fisheries Institute (An- 
nual). Delano Hotel, Miami Beach. 

Nov. 17-21. Soil Science Society of America. Netherland 
Plaza Hotel, Cincinnati. 

Nov. 18-19. Building Research Advisory Board. Confer- 
ence on Housing and Building in Hot-Humid and Hot- 
Dry Climates. National Academy of Sciences, Washing- 
ton, D. C. 

Nov. 18-22. Paint Industries Show. Chicago. 

Nov. 19. Institute of Metals Symposium on Properties of 
Metallic Surfaces. Royal Institution, London. 

Nov. 19-20. Industrial Hygiene Foundation (Annual). 
Mellon Institute, Pittsburgh. 

Nov. 19-21. National Fertilizer Association (Annual 
Fall). Roney Plaza Hotel, Miami Beach. 

Nov. 20-21. Corrosion Conference, National Association 
of Corrosion Engineers, Western Region. Biltmore 
Hotel, Los Angeles. 

Nov. 20-22. Mineralogical Society of America. Hotel 
Statler, Boston. 

Nov. 20 and Dee. 12. Association of Vitamin Chemists. 
Illini Union Bldg., Chicago. 

Nov. 21-24. International Congress on Hydatid Disease. 
Santiago, Chile. 
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SHOCK AND CIRCULATORY HOMEOSTASIS 

Transactions of the First (1951) Conference. Edited 
by Harold D. Green, M.D., Professor of Physiology 
and Pharmacology, Bowman Gray School of Medicine, 
Wake Forest College $3.50 


BLOOD CLOTTING AND ALLIED PROBLEMS 

Transactions of the Fifth (1952) and Final Confer- 
ence. Edited by Joseph E. Flynn, M.D., Associate 
Professor of Pathology, College of Physicians and 
Surgeons, Columbia University 


RENAL FUNCTION 

Transactions of the Third (1951) Conference. Edited 
by Stanley E. Bradley, M.D., Associate Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.50 


PROBLEMS OF AGING 

ference. Edited by Nathan W. Shoc Chief, 

Section on Gerontology, National 

National Institutes of Health and The Baltimore City 
pitals $3.00 


SALES OFFICE: P.O. BOX 575 - 


—(irhi) THE JOSIAH MACY, JR. FOUNDATION 
Invites you to share these reports on 


MODERN SCIENTIFIC THOUGHT 


COLD INJURY 

Transactions of the First (1950) Conference. Edited 
by M,. Irene Ferrer, M.D., Assistant Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.25 


CONNECTIVE TISSUES 

Transactions of the Third (1952) Conference. Edited 
by Charles Ragan, M.D., Associate Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.50 


NERVE IMPULSE 

Transactions of the Third (1952) Conference. Edited 
by H. Houston Merritt, M.D., Professor of Neu 

College of Physicians and Surgeons, Columbia Uni- 
versity $3.50 


CYBERNETICS 

Transactions of the Eighth (1951) Conference. Edited 
by Heinz Von Foerster, Ph.D., Professor of Electrical 
Engineering, University of Illinois. Associate Editors: 
Margaret Mead, Ph.D., American Museum of Natural 
History; Hans Lukas Teuber, M.D., New York Uni- 
versity 


PACKANACK LAKE - NEW JERSEY 


ACTH * Growth * Gonadotropes 
Estrogens * Androgens 


Corticoids * Progesterone 
Others 


HYPOPHYSECTOMIZED 
RATS 


TESTS 


Write for details 


ENDOCRINE LABORATORIES 
OF MADISON, INC. 


5001 W. BELTLINE HIGHWAY ¢ MADISON, WISCONSIN 


October 31, 1952 


PHASE CONTRAST 


ACCESSORIES 
A $550 value! No finer 
quality at any price. Complete 
outfit for any standard labora- 


tory or research microscope 
includes: 4-phase objectives 

(10x, 20x, 40x, 100x); rota- 

table turret-type changer; Iris 
diaphragm; Abbe condenser; 
centering telescope; filter; 


Choice ¢349 Prepaid 


PHOTOMICROGRAPHY SET 


Use your present camera (35mm., 
120, etc.) to take photos with 


mits critical f 


standard microscope. Illustrated with 
35mm. camera and laboratory microscope 
described below. telescope 


50-1500X LABORATORY 
MICROSCOPE 


and pinion sub 3 eyep 


25% deposit required on C.0.D. shipments. 


Send check or M.O. or write for illustrated literature to: 


UNITED SCIENTIFIC CO. 
204-6 Milk St., Dept. R-99, Boston 9, Mass. 


servation of specimen. "$39. 95 Postpaid 


Outstanding value in an instrument made 
to highest professional standards. Com- 
pletely equipped with mechanical stage, 
Abbe condenser and iris diaphragm, — 


jectives, including z oil immersion, wooden 
cabinet, etc. (four objective model avail. 
able). $198 Express collect. 
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PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 y 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED 


Chemist: Ph.D. (tanning), June 1952. Diversified background in- 
cluding biological sciences, forensic toxicology, and three years’ 
university research on problems related to medical field. Academic 

/31 


or industrial research desired, Box 305, SCIENCE. 


Clinical Psychologist, Ph.D., 28, 5 years’ experience. Psycho- 
analytic training. Projective testing. Desires, private prastion with 
psychiatrist, teaching or institutional work. New York, New Jersey 
or Conn. Box 304, SCIENCE 10/31 


Microbiologist: B.S. Bacteriology, M.S. Biochemistry seeks stimu- 
lating industrial position. Presently Government employed. Varied 
background, including food and medical bacteriology, fermentations, 
anti-biotics, viruses. Wide interests, including metabolism, fermen- 
tations, food bacteriology, parasitology. Familiar with literature, 
writes with facility, good knowledge French. Veteran, 30, married, 
ambitious, personable. Reply Box 312, SCIENCE. 


Positions Wanted: 
(a) Bacteriologist; M.S.; twelve years, researcher, one of country’s 
leading companies, interested teaching, seeeneme, new products 
developed; able writer. (b) Virologist; M.S.; two years’ teaching 
(Bacteriology) three years, virologist, large teaching hospital. For 
further information, please write Science Division, Medical Bure: vu 
(Burneice Larson, Director) Palmolive Building, Chicago. 


Inorganic Chemists—middle size Chemical Co. with Research 
Laboratories in Philadelphia area requires inorganic chemists at 
several job levels. M.S. or equivalent experience is minimum 
qualification. Work will emphasize wide range of inorganic prepara- 


tions rather than analytical or physical chemistry. Please write Box 
307, SCIENCE. 10/31, 11/7 


Positions Open: 


(a) Biochemist-Physiologist: preferably Ph.D. ; research involving 
study new organic chemicals; duties include serving as consultant 
in biochemistry, physiology, pharmacology ; large teaching poses 
East; $5700 $7500. (b) Assistant Medical Editor; professional pub 

lication, national coverage; physician required. (c) Protein Chemist 
experienced analytical methods and microbiological assays, en- 
zymologist experienced enzyme research and veterinary pathology; 
research posts; Chicago. (d) Pharmacologist; Ph.D. straight re- 
search ; pharmaceutical company. (e) Instructor, Assistant or 
Associate Professor or Professor of Physics; should be interested 
electronics; Ph.D. required for professorship ; university school 
of medicine. $10-4 Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. a 


Research Assistantships: Ph.D. candidates in chemistry and M.S. 
candidates in Chemistry Electrical Engineering (Electronics), 
Chemical Engineering, Physics and Geology are wanted by a 
South-Western State University. These positions provide part-time 
research duties with time for academic work toward advanced de- 
grees. Stipends are up to $2,150 for 12 months. Non-resident fees 
are waived. Box 308, SCIENCE. 10/31, 11/7 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


—The MARKE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PLACE 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 


Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


LINGUAPHONE MAKES LANGUAGES EASY 
At home, learn to speak Spanish, Swedish, Italian, French, 
German, Russian, Japanese, any of 29 languages by quick easy 
Linguaphone-World’s-Standard Conversational Method. Send for 
FREE book. LINGUAPHONE INSTITUTE, 8410 Radio City, 
New York 20, N. Y. 


AVOID DELAY .... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical - ou ore R45 et to oe 
at high market prices. Write Dept. A3S i°s 


DEC. 5. 
CONVENTION ISSUE 


Send your copy in, now! 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete and titles 
Also, please send us your want list 
HAFNER, INC. 
East 10th St., New York 3 


WANTED TO PURCHASE ... Sets and runs, runs, foreign 

and BOOKS collections wanted. 
WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


BOOKS 


BACK NUMBER PERIODICALS — and Sola 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service , DEPT. P. 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


| SUPPLIES AND EQUIPMENT 
DOGS RATS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 


Guaranteed suitable for your needs» > 
® Clean healthy well-fed animals 


Reasonably priced—Dependable service. 


POULTRY GUINEA PIGS 
JOHN C. LANDIS + Hagerstown, Md. 


PROFESSIONAL SERVICES ||| 


LABORATORY “SERVICES. 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

= Amino acid assays and biological 

=. protein evaluations 

|. Vitamin and antibiotic assays 

"= Chick feeding tests 

= Warm-blooded toxicity studies 

Phenol coefficient determinations 

Write for price schedule 


is WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 e MADISON 1, WISCONSIN 


_GBI CATALOG No. 677 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 

GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


New.Food Ingredients - New Drugs” 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


Bacteriologists 
"chemists - Pharmacologists 


(THIS is the EXACT SIZE RECTANGLE 
on the Field Finder containing 


N Sreuments 


over 50000 lines and indicia, No. 201-050-150 
They form a simple, non-marking Micro-Slide 


device for the microscopiest to re=- 
locate fields of interest ina 
elide-mounted specimen, Other 
advantages: Suverd precision— 
with interchangeability; non=-des- LOVINS ENGINEERING 


tructive; used by substitution.) COMPANY 


MAITE FOR BULLETIN] si veR_SPRING. MD. 


October 31, 1952 


FIELD FINDER 


All AMINO ACID natura nthetic, unnatural, 


+ SY 

Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock, Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. 


17 West 60th ew, 
New York 23, N. Y. 


SOLID INDEX of REFRACTION STANDARDS 
100-Mesh Specimens of 60 Different Optical Glasses and 
Minerals. Range 1.34 to 2.40 Index. Valuable Reference 
Standards for the Determination of Index of Refraction of 
Unknown Liqui 


Also other Allen Reference at ‘or 
Sets for Microscopy flet -S 
R. P. CARGILLE LABORATORIES, “INC. 

117 Liberty Street New York 6, N. Y. 


STAINS 


STARKMAN Biological Laboratory © 76! Bloor W- 


Toronto, Canada 


For CONSISTENT Rats . . . 
@ BUDD MT. RODENT FARM 
@ CHESTER, N. j. 


Breeders of a recognized strain of Wistar. 


COVER 
GLASSES 


SQUARES, RECTANGLES 
AND CIRCLES 


Propper Select Quality Micro Cover Glasses are 
non-corrosive, non-fogging, and entirely free from 
flaws .. . meet or exceed all Federal specifications. 


+ aes and most complete stock in the U. S. A. 
@ Special sizes of any dimension made to 
@ Complete range of circles also available 


Write for details, prices, and samples. 


PROPPER MANUFACTURING CO., INC. 


10-34 44th Drive, Long Island City 1, New York 
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The MARKET PLACE 


| BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 
LABORATORY ANIMALS 
Consistency 


and Dependability 


CARWORTH FARMS, INC. 
NEW CITY, N. Y. 


||| SUPPLIES AND EQUIPMENT 


REAGENT TABLETS... TO YOUR ORDER 
if your procedures require routine weighing of small quantities of reagents. 
perhaps these can be dispensed mere conveniently in tablet f 
assured uniformity and great saving of time . . . alse an soonomical 
way to dispense very expensive reagents. 

We specialize in small-lot tablets to order. 

Write us about any problem along this line. 

R. P. CARGILLE LABORATORIES, INC. 

117 Liberty Street New York 6, N. Y. 


ETHOXY METHYLENEMALONAT 
100 g. $ 9.00 $30.00 


2, 4-DINITROFLUOROBENZENE 
25 $15.50 


CUSTOM CHEMICAL ATORENS 


i. 2054 N. Cicero Ave., Chicago 39, Ill. 


al 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin - Phone 35318 


MANOR FARMS 3270 


Supplying every Research Need 


Mice + Rats Hamsters Guinea Pigs Rabbits Cats Dogs 


LOOK AROUND... 


increasing 

number of satisfied advertisers using small-space ms ly in 
practically every issue of SCIENCE—proof thet ti these ads get 
— Bi ou have a product or service of interest to scientists, 
low-cost means of increasing your 


advantage of 
profes! “see page 14 for rates & information. 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $72.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


CANCER 


outstanding A. A.A.S. Symposium Volumes: 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, viiit+ 223 pages, 7%x10%, cloth- 
bound, double column, illustrated, $3.50. h order 
price to A.A.A.S. members, $3.00. Coordinated knowledge 
of cancer of the breast in mice. It cannot fail to stimulate 
interest and further research efforts in one of our most 
fascinating and important biological problems. Prepared 
by members of the staff of the National Cancer Institute. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 


93 contributors, x + 442 Pages, ; Y2 x 10¥2, clothbound, 

double column, illustrated, $7.75. Cash order price to 

A.A.A.S. members, $6.50. A progress report, addressed 

largely to future workers. An important and trustworthy 

reference book. Planned under the auspices of National 

Cancer Institute, Memorial Hospital of New York, Sloan- 
Kettering Institute for Cancer Research. 
Lankenau Institute of Philadelphia, and 
others. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 


Enclosed is $.......... Please accept my order for 
(1 MAMMARY TUMORS in MICE 
(— APPROACHES to TUMOR CHEMOTHERAPY 
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International Refrigerated Centrifuge 


The New International Model PR-1 Portable Refriger- 
ated Centrifuge embodies the many time-proven fea- 
tures found in previous models and, in addition, in- 
corporates important engineering improvements. The 
result is superior performance in the laboratory with- 
out increase in cost. 


— 


A new type of temperature controller enables the user 
to pre-select the operating temperature within the Cen- 
trifuge chamber. Temperature is controlled within +1 C. 
and indicated on a calibrated dial. 


An outotranstormer speed controller is provided with alter- 
nating current models, eliminating heating associated with 
the rheostat type of controller, and providing uniform, 
stepless speed control throughout the entire range. 


A hermetically sealed unit is substituted for the open 
type compressor heretofore used. This eliminates trouble- 
some vibration caused by the action of the compressor 
and minimizes the possibility of gas leakage. 


SSO 


Interchangeable accessories are available in wider variety, 
enhancing the usefulness of the Centrifuge. 


Send today for new descriptive Bulletin RC-1952 containing complete details and current prices. 


INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


| 
A new hinged panel provides easy access to all instru- 
| | ments ond electric controls, thes feciiteting meintenence 
| 
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these Modern 
Advantages 


Choose an 
SPENCER 


MEDICAL 


MICROSCOPE 


AO Spencer No. N35MH 
Medical Microscope 


BUILT-IN ILLUMINATOR, 
optional equipment, 
tilts with microscope, 
furnishes permanently 
adjusted fullfield illu- 


mination. 


AUTOFOCUS facilitates study of slides of 
similar thickness in rapid succession, reduces 
slide breakage, and prevents racking objectives 
into condenser. 


PINCH-GRIP, 
built-on mechanical stage, 
enables slides to be inter- 
changed without disturb- 
ing stage settings. 


CUSTOM TENSION substage and coarse 


adjustments may be set to your individual touch. 


AMERICOTE OPTICS 
(optional), reduce internal re- 
flections and provide better im- 
age contrast. 


Into each new AO Spencer 
Medical Microscope feature after 
feature has been engineered to 
minimize manipulation and leave 
you more time for productive 
observation. Ask your distributor 
for a demonstration, or write 
Dept. KS. 
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